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DIET AND TISSUE GROWTPI 

VII RLSPOKSL TO HIGH PROIKIN DIETS AND bAILXTERAL NEPHREC- 
TOMY DURING REPRODUCTION AND LACTATION IN THE RAT 
WITH PARTICULAR REl'ERENCC TO KIDNET CHANGES 
IN BOTH MOTHER AND OITSPRING 


HELEN T PARSONS, Pu D 

iHar> Pemberton Nourse Fellow of the \mcncan Association of Universitv 

Women 

ARTHUR H SMITH, Pn D 
T S MOISE, JiID 

AM) 

LAFAYEITE B MENDEL, PhD 

ACW HAVEN, CONN 


The possible lelationship of clietaiy piotem to changes in renal func- 
tion 01 renal structure has leceived increasing attention duiing the 
past few j'Cars A review by Mitchell ^ indicates the disagi cement that 
still exists not only conceining the pioduction of any change by inci eased 
protein intake, but also concerning the nature of the observed changes 
Mitchell brought out also the difficulty of haimonizing the results ot 
difterent investigators, because of the lack of uniformity in the expeii- 
inental conditions imposed and the inheicnt complexit) of the vaiiablcs 
There seems to be justification for the recent bend tow aid study of 
special aspects of the problem, since moie geneial methods of appioach 
have led to seemingly contradictory conclusions It is possible that 
only by observing the physiologic i espouse of animals under widel> 
varjnng but caiefully controlled expei iinental conditions can the factors 


* Submitted for publication, March 3, 1930 

■'"From the Laboratory of Physiological Chemistry and Department of Sur- 
gery, Yale University 


The data in this paper are taken from a dissertation presented by Helen T 
Parsons in partial fulfilment of the requirements for the degree of Doctor of 
Philosophy, Yale University, 1928 


"The study was aided by grants from the Committee on Scientific Research 
of the American Medical Association and from the Russell H Chittenden Researcli 
Fund for Physiological Chemistry in Yale Universitj A preliminary report of 
this investigation was published in the Proceedings of the Society for Experi- 
mental Biology and Medicine 25 681, 1928 Other papeis m this series are 

2^4 Soc Exper Biol & Med 

23 561, 1926, IV, J Exper Med 45 263, 1927, V, ibid 46 27, 1927, VI Proc 
Soc Exper Biol & Med 24 746, 1927 

1 Mitchell, H H J Nutrition 1 271, 1929 
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be demonstrated which contribute to the renal changes caused by certain 
diets The types of observations made may also be extended to 
adrantage For instance, comparatively few detailed studies of blood 
constitutents have accompanied investigations of renal changes 

It was from such standpoints that the present research was under- 
taken Several methods have been utilized for the intensification of 
the physiologic task of excretion In the first place, advantage has been 
taken of the demonstrated influence of unilateral nephrectomy on renal 
injur} and on the compensatory enlargement of the remaining kidne}^ 
during a high protein regime (Smith and Moise-) In addition, the 
functional stress has been augmented through an increase in the nutri- 
tional needs and metabolism of the animal by the introduction of 
gestation and lactation, factors that have been used by MacKay, MacKay 
and Addis ® and MacKay ^ in connection with studies involving a com- 
paratively low protein intake The rat was chosen as the experimental 
animal in the present research because of the extensive comparative data 
available for this species The scope of the research has been amplified 
by an extensive study of the fluctuations in one constitutent of the blood, 
namely urea, the lesults of which will be reported in a succeeding paper 

EXPERIMENTAL METHODS 

Plan of Expenvtettf — Unilateral nephrectomy or laparotomy alone was per- 
formed on animals, which were immediately placed on rations containing varying 
concentrations of protein, the rats were bred as soon as possible thereafter 
When the young were born, the number in the litter was reduced to eight The 
litters uere weaned on the twent} -first day or, in certain cases in which data on 
the kidnevs of the >oung were desired, on the seventeenth day The mothers were 
either killed when the young were weaned or were remated In some of the control 
experiments, females were killed at the time the litters were expected to be born 
or just after the birth of the litter , and in certain others, the animals were not 
mated The remaining left kidnej's were removed together with the hearts at 
autops\ for stud> 

Selection and Caie of the Animals — The albino rat {hhts noivcgicus- 
albiniis) was used For the preliminary part of the investigation, the rats were 
obtained from the colonj^ of the Laboratory of Physiological Chemistry and from 
the (Osborne and Mendel) colony at the Connecticut Agricultural Experiment 
Station , later, from a second generation bred from the latter stock m the 
Laboraton of Physiological Chemistry The unusual vigor of these animals, their 
capaciU for growth and the high standard of uniformitv procured by years of 
selection and feeding are significant elements of success for this tvpe of experi- 
mentation The rats were used onh after they had reached adult weight, for the 
reason that it was desirable to eliminate as far as possible increase in kidney size 
due to normal grow'th of the animal itself 

2 Smith, A H, and Moise, T S J Exper IMed 45 263, 1927 

3 j\laclxa 3 % L L MacKaj, E M , and Addis, T Proc Soc Exper Biol & 
Aled 22 536, 1925 

4 :\IacKaj, L L Am J Ph 5 siol 86 215, 1928 
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The rats ^^crc kept in iiKlnuhial cihndnc cages with wne mesh bottoms which 
stood high enough above a layer of slnumgs so that theic ^^as no possilnht> of anv 
consumption of this material by the rats Ikddmg ni the foim of papei erepc was 
provided for the mother rats the da\ before the litters moo expected to be born 
Water was supplied fiom a device with a large eapacitj in oider to iiisuic an 
adequate source at all times, for the umisnalh large water intake of these animals 
under the experimental conditions empUned icndered this precaution nceess.iri 
The Kof 10115 — Rations were dexised to make as striking contrasts as possible in 
the concentration of protein in the diet It was necessare, howeeer, to a\oid 
endangering success m lactation h\ too low a protein intake, on the one hand, 


1 Ai’u 1 •—C(>iii/>oti/i/>ii 0} Rattoiic 
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♦ AilitlUons of n jiolrnt iikoliolle ixlrnct of wliriit ('iiilir>o, of ninrniitc ' (u cminmriltvl 
jenst product supplied In Dr Kiithdrlnc <k)u«r«l, lanidoiil, of n tfsnd lot of llnrrl*- jtitsi 
concentrnto (lot no JOSO, nseincd In this hihoriiton imil found to ho potuit) uiul of ii (oiii 
lucrcinl whent eerm oil were led to cirtnln rnts on rntlons j nnd On 


t Variations in tlic=c Inendicnts were Introduced ns follows 

Irradiated foods Ileforc Oct Ifi, HW, nddltloiis of eltaniln I) wire inndc to the l)asal 
ration hv means of Irradiating a portion of the casein of rcrtiiln dhts (CO (,in per hundnd 
grams of ration being so treated) Alt<r tlds date, lO nu of Irradliitrd jiast wns iinorpo 
rated in each pram of yeast fed In the ration, lnstcn<l of Irradiated ensein 

Amounts of 5enst lleforo parturition, the nninnds imd 1 Gni p( r dar tlurlng the first nnd 
second weebs of lactation, 2 Gin , and during the third wee), of hutatlon. 1 Oiii 

11, 1027, O'lcc was led didU llclwcui No\ 1 1, V*27, nnd Dot 10 
10 (, 0 0 cc was fed dailj during the Intennl up to parturition, 1 <( diiriin the s,<(on(I wtek 
of lactation and 1 0 cc during the third wcik of lactation \ftcr IX( 10, 1027, OS cc was 
ted daily Curing tno Inters nl up to the occurrence of the plnccntnl sli n, nnd 1 0 ci during the 
interval between the occurrence of the phnentnl Fign and the weaiilup of the joung 

TVr. ^.-'^^hsls of lettuce (bought In New Haven) bj personal coinmuiikallon to the nuthors hv 
eonf AgrlcuKuml J vpirhneiit Stnllon Water content, OiO iier 

Inverleo \ Samples), ash content on moisture free lettuce, 22 7, pi 

tavernge of nnaljses on 2 samples) 


r 

r (cut 


and by sucli an excess of protein, on the other, that too small an amount of food 
substances carrj mg the necessary vitamins would be included m the r.ilion Table 
1 presents the composition of tlie various food mixtures 

composition of ration 1 was arranged to approximate closely the mixtuic 
ex ensivey by Smith and itloisc,^ but was aliandoned later liccausc trial proved 
at reproduction on it was relatively unsuccessful Rations 2, 4, S, 6a, 9, 10 and 

suppr'^ earners of an additional vitamin 

supplied by tlie^ei, ‘ .uvoidiiiE the high coiitcm of pliosphonis 

supplied by the cuseip, since an ,„H„e,.ce of pbospborus on renal enlargcmeiU had 
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been suggested (MacKa}^ MacKay and Addis ®), although this was questioned by 
others (Osborne, Mendel, Park and WmternitzC) In ration 5 also, the high 
ratio of phosphorus to calcium was changed to one m which calcium was m twice 
as great concentration by weight as phosphorus (a ratio suggested as optimum b\ 
Dr A T Shohl) by the addition of appiopnate amounts of calcium carbonate to 
the casein ration and to the yeast added apart from the rest of the food Table 1 
also lists certain substances as carneis of the \itamins B and G, in addition to the 
jeast supplied These were used m the case of a few rats to insure an adequate^ 
supply of vitamin B “complex” if necessary to meet the requirements of animals 
on high protein levels, as Hartwell ^ suggested that the need for this “complex” is 
augmented by high p-otem intake She estimated that every 20 Gm of casein in 


TABLb 2 — Piemous Rations of Rats Used in Expenments 


Rats from Osborne and Mendel 



Laboratory at Connecticut 



Agricultural Experiment 



Station* 

Ration 1 


G, 8, 16, 19, 20, 22, 23, 29, 30, 31, 34, 33, 

Casein 

30 per cent 

36, 69, 70, 71, 72, 73, 74, 80, 81, 82 

Salt mixture 

4 per cent 


Starch 

22 per cent 


Butter fat 

9 per cent 


Lard 

15 per cent 


Wheat germ 

20 per cent 


Ration 2 



Same as ration 1 plus daily additions or 

76, 77 

Yeast 

0 2 Gm 


Lettuce 

30 0 Gm 


Ration 3 



Same as ration 1 plus daily addition of 

78, 95 

Yeast 

0 2 Gm 


Ration 4 



Same as ration 1 plus dally additions of 

79,96 

least 

0 2Gm 

Lettuce 

40 0 Gm 

88, 89, 90, 91, 92, 93, 94 

Bog biscuit and green food 



Stock Ration 


Eats 61 to 68, inclusue, were 
virgin females from the stock 

(Modified Sherman Ration) 


Whole dried milk 

32 5 per cent 

of this laboratory 

Ground whole wheat 

65 5 per cent 

Sodium chloride 

1 0 per cent 


Calcium carbonate 

1 0 per cent 

Rate 97 to 165, inclusue, the sec 
ond generation from the stock 

Lettuce 5 

or 6 times, wk 

of the Connecticut Agricultural 



Experiment Station, were vir 
gm females when used for the 



present experiment 

Modified Sherman ration 



* These rats produced one or more litters on the rations listed before being used for the 
present experiment 


the mother’s diet required from 6 to 8 Gm of “marmite” (a commercial yeast 
preparation) for the rearing of suckling young (Hartwell ®) Reader and Drum- 
mond ® secured normal rates of growth and freedom from renal damage or hyper- 
troph} on high casein rations by increasing the proportion of “marmite” fed. 


5 MacKay, L L , MacKav, E M and Addis, T Proc Soc Exper Biol & 
kled 24 130, 1926 

6 Osborne, T B , Mendel, L B , Park, E A , and W internitz, M C J 
Biol Chem 71 317, 1927 

7 Hartwell, G A Biochem J 18 785, 1924 

8 Hartwell, G A Biochem J 19 1075, 1925 

9 Reader, V , and Drummond J C Biochem J 20 653, 1927 
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until the ratio of protein to this \east extract had a \alue of 5 or less Hassan 
and Drummond reported that the factor m j east concerned \\ ith rendering 
high protein diets adequate for growth seemed to be the one resistant to heat 
and alkali The wheat germ oil was added in certain cases because of the 
suggestion of E\ans and Burr that a rclatne lack of vitamin E might be a 
cause of failure m suckling joung on certain diets Ration 8 carries the lowest 
le\el of protein assumed to possess a safe margin for entirely successful 
reproduction and rearing of loung Ration 7 was planned to replace ration 1 m 
case no reproduction could be secured on the higher le\el 

The casein emplo 3 ed was a washed crude product Dried, commercial egg 
albumin was dissohed in a small amount of distilled water, poured into boiling 
distilled water and thoroughh coagulated, with additions of glacial acetic acid to 
make the mixture slightK acid to litmus The entire mass w'as dried w'lthout 
separation of the liquid from the solid portions Starch w'as converted to a 
translucmt paste bj heating in water Both the cooked egg albumin and starch 
after drMiig were ground fiiieh and incorporated in the basal rations in this 
form Butter fat, free from water, was filtered through filter paper in a hot 
water funnel 

The alcoholic extract of wheat cmbr\o was prepared according to the method 
of Sure Each kilogram of wheat embrjo was percolated with 5 liters of 75 
per cent ethjl alcohol at room temperature, and, after being filtered, the alcohol 
was e\aporated in \acuo The preparation was fed as a w'ater solution made up 
to known \olume Its potenc\ was assajed, and growth was obtained with as 
small a daih portion of this extract as the equualent of 2 Gm of wheat embr\o 

Yeast and casein, in 100 Gm lots, were each spread on pans 20 by 20 inches 
(SOS by 50 8 cm ) and irradiated for half an hour under a mercurj \apor quartz 
lamp using 4 amperes and 110 \olts, direct current, at a distance of 2 feet Each 
lot was stirred once at the end of fifteen minutes 

Methods of 4ualvsis — Calcium was determined bj the Tisdall and Kramer 
method (Tisdall as modified b\ Clark and Collip 

Phosphorus was determined b\ the method of Bang as described by 
Greenwald^^ and modified b^ Shohl and Bennett 

Urinary albumin was determined bj the method emplojed by Smith and Moise 

Surgical 1 cchuic — The procedure of Smith and Moise^ was follow'ed m per- 
forming unilateral nephrectomj' Laparotomy alone w'as performed on some of the 
animals (rats 108, 112, 116, 120, 124, 128, 132 and 135) as a control experiment 
to test the part which an operative procedure might plaj' in any possible effects 
of nephrectomj The laparotomi included the anesthesia and incisions described 
by South and jMoise,^ together w'lth a careful lifting of the kidnej' and a somew'hat 
less extensive dissection of the surrounding fat 

Removal and Fixation of Kidney at Autopsy — As much of the adjacent fat as 
possible was cut avvaj" from the kidney with sharp pointed scissors, but the capsule 

10 Hassan, A , and Drummond, J C Biochem J 21 653, 1927 

11 Evans, H M , and Burr, GO J Biol Chem 76 273, 1928 

12 Sure, B J Biol Chem 74 55, 1927 

13 Tisdall, F F J Biol Chem 56 439, 1923 

14 Clark, E P , and Colhp, J B J Biol Chem 63 461, 1925 

15 Greenvvald, I, and Gross, J J Biol Chem 66 185, 1925 

16 Shohl, A T , and Bennett, HE J Biol Chem 74 247, 1927 

17 Smith, A H , and Moise, T S J Exper iled 46 27, 1927 
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was not remoNcd In case of the right kidnej, this dissection w'as carried out on a 
glass plate, and the kidne\ remo\ed at once to a weighing flask and covered How'- 
e\er, in the case of left kidners in which considerable hvpertroph}' had taken 
place, It was found that so much urine was held in the lulus of the kidney that 
It was necessarj to absorb this with filter paper E\en in cases of hydro- 
nephrosis, this was found to be an effective method of removing the excess of 
urine, since on making a longitudinal section little of this fluid w^as visible The 
two hahes of the kidnej were fixed for from three to eight da>s in a 10 per cent 
formaldehrde solution before being embedded and sectioned Eosin and hema- 
toxjlm were used as stains The method followed m the excision of the heart 
W'as to lift It bj its apex with mouse tooth forceps and make a transxerse incision 
thiough the blood vessels as close to the auricles as possible The stub of the 
aorta was trimmed when necessary to a short uniform length An incision was 
made into the auricles and ventricles, so that any clotted blood might be removed 
Calculahoii of Renal Enlai genunt — The method of Smith and Moise- was 
used m calculating the percentage of renal enlargement based on body weight An 
example of the calculation based on heart weight is given m table 3 

Use of I aginal Smears — In those of the present experiments wdiich involved 
reproduction, observation of vaginal conditions by means of the technic of Long 


Table 3 — Calculation of Pei Cent of Renal Enlai gcincnf Based on Heaif Weight 



Weight of 

Weight of 


Heart at 

Left Kidney 


Autopsy, 

at Autopsy, 


Gm 

Gm 

Rat 77 

0 741 

2 304 

Donaldson s ne irest corresponding values 

0 734 

0 775 


0 744 

0 787 

Donaldson's v alues bv interpolation 

0 741 

0 784 

Difference (enlargement) 

1 720 

Degree of enlargement, x 100 = 219 4 per cent 

0 7S4 

2 504 — 

0 784 = 1,720 Gm 


and Evanses proved of advantage in establishing the time of reappearance of 
the regular estrous cycle after operation, selecting a time for mating, detecting 
insemination and obtaining evidence of implantation 

The technic of the vaginal smear was adapted to the needs of the problem A 
plentiful number of cells in a smear could be easily obtained if a blunt svringe 
made from glass tubing and rubber bulb were substituted for the small glass 
spatula ordinarilv used, and a small amount of physiologic solution of sodium 
chloride was injected into and then withdrawn from the vagina 

RESULTS 

Effects of a Diet Rich m Piotein on Ovulation and Gestation — A 
valuable index of physiologic well-being was discov^ered b} Long and 
Evans through the use of the v'aginal smear technic The} observ^ed 
a regular tendenev to the prolongation of the time interval of the estrous 

18 Long J A. and Evans, H M Memoirs of the Universitv of California, 
Bcrkclev, Universitv of California Press, 1922 

19 Dr Mvra Sampson of Smith College suggested this procedure 
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cycle in all cases of undeinutntion and concluded theiefiom that a 
legulai cycle of from thiee to five days is a moie sensitive index to the 
well-being of young adult female lats than bodily activity, glossy haii, 
noimal weight oi othei recognized signs of health 

In the present expeiiments, as might be expected, the estrous cycle 
was somewhat distuibed foi a shorter oi longei mteival following the 
opeiation of unilateial nephrectoni}', but when it became established 
again it was of interest to note that with the exception of the lats fed 
egg albumin the regular mtenal was foui oi five days in length This 
observation therefoie furnishes evidence of physiologic well-being m 
the lats fed high casein diets after the lemoval of one kidne\ ^ 

No toxic signs weie observed during gestation in any of the ani- 
mals Deteiminations of the albumin in a two oi thiee days’ collec- 
tion of urine weie made in the case of ten of the animals for the 
period immediately pieceding parturition These deteiminations 
revealed only the tiaces of albumin normally found m the urine of the 
rat Albuminuiia occurs so frequently in cases of human pregnancy 
that a failure to find significant increases here is of inteiest 

The weight of the young w^as legularly noted the day after the 
httei was boin, so that the mothei rat should not be disturbed during 
the first hours after paituiition This procedure did not gne a true 
liirtli weight, but the latter w^as not obtainable in many cases m any 
event, since birth occurred frequently during the night, and the young 
had already sucked when they were found m the moining Therefoie, 
the records of “birth weight” m this investigation represent the w^eight 
of the young at an age of from to something less than 1 da}' plus 
an increment in weight of a variable amount of milk The reliability 
of the figures given so frequently m the literature on the biith weight 
of young on given diets is open to question Only with some technic 
such as that which Long and Evans described for removing the 
young at biith can adequate figures be obtained, free from the objec- 
tions offered Since the same variables apply to the young of mothers 
on all diets, a comparison has been made in table 4 of the average 
weight of the newly born young on the various rations It will be 
seen from table 4 that the average weights of the baby rats 1 day old 
born from mothers on these various rations do not differ strikingly The 
highest average weight occurred on a low protein ration, containing 

20 There were two instances of abnormally prolonged parturition with the 
greatly oversized young born dead In one of the cases, the female gave birth 
to a normal second litter In the other, mating was not attempted again, and the 
animal was killed for the examination of the tissues Diet was probablj' not 
responsible for the abnormal condition, since one of the females received a low 
protein ration and the other a diet rich in protein The condition may have been 
associated with the occurrence of a first pregnancy at a relatively advanced age 
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21 per cent, but not on the lowest, containing 16 per cent The 
factor of nephrectomy seemed to have no influence on birth weight 
(lation 2) 

Effects on Lactation — That certain abnormalities of diet may be 
most clearly elicited by the demands of lactation has been frequently 
pointed out The efficiency of milk production on an adequate diet 
IS evidenced in a number of ways The flow of milk begins promptly 
at parturition The abundance of the suppl)'- can easily be judged by 
the distention of the abdomen of the baby rats and by the appeal ance 
of the full stomach as a white spot of varying size viewed through the 
semitransparent abdominal walls Well-fed baby rats sleep a great 
deal of the time, not nursing excessivel}'^ but appearing satisfied The 
hair shows as a tinge of white at the end of one week At this time, 
the body has more than doubled m weight At about 2 ueeks of age, 
the eyes are open, and a distinct covering of hair has foimed The 
body weight is more than trebled The bod)'- looks plump The back 

Tablf 4 — Aveiage Weights of Young Appt oximatcly One Day of Age Bom fiom 
Mothcis on Rations Containing Diffeicnt Concenti ations of Piotein 


Condition of Mother Rat 

Average Weight 
of Newly Born 
Young, Gm 

Ration 

Amount of 
Protein in 
Diet, % 

Nephrectomized 

51 

1 

70 

Nephrectoinized 

57 

2 

67 

Intact 

57 

2 

67 

Nephrectomized 

56 

5 

03 

Nephrectomized 

5 7 

6a 

67 

Nephrectomized 

57 

7 

41 

Nephrectomized 

54 

8 

16 

Nephrectomized 

6 5 

9 

21 

Nephrectomized 

56 

10 

21 


especially at the hips is noticeably broad, and the whole body looks well 
proportioned The skin is loose, but has subcutaneous fat, so that it 
is not drawn into thin, wrinkled folds At about the sixteenth or 
seventeenth day, the young are wandeiing freely about the cage and 
are frequently found in the mother’s food cup, nibbling of her ration 
begins some time before the twenty-first day The hair at this time 

15 luxurious and smooth and neither “stands on end” nor looks greasy 
and sticky The mother rat usually maintains her weight during 
lactation 

Although a study of the possible effects of high piotein diets on 
lactation was incidental to the general problem, a comparison of the 
results summarized in table 5 is of interest 

The records of the rats on rations 1, 7 and 8 carrying 70, 41 and 

16 per cent, respectively, of protein derived from casein make it clear 
that reproduction and lactation may be relatively unsuccessful on cer- 
tain rations that are very rich in protein and that include amounts 
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of Mtamin-containing foods approximately adequate when incorporated 
in control rations of lowei piotein content The same amount of salt 
mixtuie was added to each of the thiee rations, hence the only impor- 
tant vaiiable in the content of inoiganic mateiial was in the different 
amounts of phosphorus and calcium introduced into the diet with the 
crude casein In the experiments of Maynaid and Bender, the salt 
concentration of both the high protein and the low piotein rations was 
made identical by adding appropriate amounts of calcium and phos- 
phorus, as well as the usual salt mixture to the ration with the lower 
protein This was not done in the present experiment, although enough 
calcium was added to one of the high protein rations (5) to make the 

Tablc S — Repi oditcfwii and Lactation Recoids of Rats, on the Vaiwus Rations 

Listed in Table 1 








Total* 

Toung 

Average 

Amount 


Fe 

Females 


Total 

Young 

Living 

Weight 


of 

males 

Falling 

Num 

Toung 

Living 

on 

of 

Mam Protein 


on 


to 

her 

Born 

After 

21st 

loung 

Source of 

m 

Ra 

Ra 

Condition of 

Breed, 

of 

on 

One 

Baj, 

on 21st 

Protein in Ration, 

tion 

tion 

Female Rats 

So 

Litters 

Ration 

Bai 

%t 

Day, Gm 

Diet 

% 

1 

12 

^cph^ectoml2cd 

23 

9 

01 

35 

47 3 

22 

Casein 

70 

7 

S 

Nephrectomized 

37 5 

5 

41 

40 

78 4 

33 3 

Casein 

41 

8 

5 

Nephrectomized 

20 

4 

>6 

29 

100 0 

33 0 

Casein 

10 

% 

SSI Rcnhicctomlzed 

211 

40 

300 

272 

74 7 

281 

Casein 

67 

2 

9 

Intact 

33 3 

6 

42 

37 

73 0 

27 3 

Casein 

07 

5 

8 

Neplircctomized 

37 5 

5 

30 

27 

85 2 

288 

Casein 

63 

f) 

3 

Nephrectomized 

00 0 

3 

27 

24 

91 0 

33 4 

Casein 

21 

10 

10 

Nephrectomized 

20 0 

9 

03 

02 

70 9 

36 3 

Casein 

21 

4 

4 

Nephrectomized 

75 0 

1 

0 

0 

000 


Egg albumin 

70 

3 

0 

Nephrectomized 

83 3 

1 

8 

8 

37 5} 

97 

Egg albumin 

74 

Cb 

3 

Neplircctomized 

33 3 

2 

13 

12 

58 3 

129 

Egg albumin 

70 

11 

2 

Nephrectomized 

50 0 

1 

7 

7 

100 0 

15 7 

Egg albumin 

22 

6a 

4 

Nephrectomized 

00 0 

4 

34 

31 

45 1 

29 7 

Casein 

67 


* Any differences between the totals in this column and the preceding column may be due 
either to a reduction of the litter to a total of eight, n practice applied to all litters of more 
than eight young, or to mortality of the young or both 

t The percentage is based on the number living after one daj (see preceding column) 

K Twenty more nephrectomized females listed in other tables on this diet are not included 
here, because part of them ■acre killed when the litters were about to be born, and the 
young of part of them were killed for autopsy records on the seventeenth day of nursing 
instead of the twenty first 

f Three of the young were kept alive by being fed a solution of cane sugar three times daily 
with a syringe, starting on the fourteenth day of lactation 


ratio of calcium to phosphorus 2 to 1, a proportion consideied optimal 
by Shohl Maynard and Bender concluded that there was no 
appreciable difference in the effect on reproduction of their high protein 
and low protein diets, but it is to be noted in their experiments that 
lactation was somewhat superior on the lower concentration of protein, 
82 2 per cent of the young living to the 20th day and weighing 32 2 Gm 
on 18 per cent of protein, whereas 80 2 per cent of the young lived 
on 50 per cent of protein and weighed 28 7 Gm It should also be 
noted that the concentration of protein in their “high protein” ration 
(50 per cent) approximates much more closely the 41 per cent protein 

21 Maynard, L A , and Bender, R C Proc Soc Exper Biol & Med 25 
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of ration 7, giouped here as one of the lations with lower protein con- 
tent, than it does the 70 per cent of lation 5 used in these experiments 
as the high protein type The young on both rations 7 and 8 averaged 
approximately 33 Gm at 21 days of age, a record fairly comparable 
with Maynard and Bender s results The chief difference noted between 
rations 7 and 8 was in the mortality of the young The contrast of litters 
on these two rations with litters born on ration 1 is much more striking 

That additions of yeast, cod hvei oil and wheat embryo improved 
the records made by the animals on high protein ration 1 is indicated 
by the response to ration 2, in which these additions are included, 
although here also the performance falls short of that on the corre- 
sponding low protein ration 9 to which the same additions have been 
made On ration 2, the fad) is also established that reproduction and 
lactation are fully as good in the partially nephrectomwed as m the 
intact animals This lends validity to comparisons of the results on the 
animals with one kidney Herein obtained with the results of other 
laboratories on intact animals The adding of calcium to rations 2 and 
9, in rations 5 and 10, respectively, to bring up the latio of calcium 
to phosphorus to a 2 1 proportion, made no consistent improvement 
in the records of rats on either the high protein or the low protein 
ration The largest young of the series were produced on ration 10, 
but reproduction and survival of the 3'oung were not so good as on 
ration 9 

The detrimental effects on reproduction and lactation of the intro- 
duction of cooked egg albumin m place of casein m the high protein 
rations is seen in the records of rats on rations 3, 4, 6b and 11 The 
reason for this condition demands further investigation 

The averages on ration 6a (table 1) represent a few animals to the 
rations of which were added high concentrations of vitamin E and of 
vitamin B “complex,” parti cularl}'- the antmeuritic vitamin B, since 
Evans and Burr -- have shown that crude casein itself contains vita- 
min G As no noteworthy improvement resulted from either addition, 
fuller details need not be presented The results of a more crucial 
experiment are presented in table 6 Several litters were divided as 
fairly as possible into two groups each One group was used as a con- 
trol , the other was given doses of Avheat germ oil “marmite,” Harris’ 
yeast concentrate or alcoholic extract of wheat embryo daily from a 
glass syringe tipped with fine rubber tubing Quantitative records of 
intake could not be secured,-® but it appeared evident that each rat con- 
sumed liberal amounts of the supplemental food Although at the end 

22 E-\ans, H M, and Burr, GO J Biol Chem 76 263, 1928 

23 Some of the liquid that had been placed in the mouths of the young rats 
sometimes ran out and v as lost in spite of the utmost care in feeding 
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of the feeding period the two gioups sometimes diffeied in weight by a 
few giams, the diffeience was nearly always small and was not uni- 
forml} in favor of the gioup receiving the supplementary dose In the 
case of the young of rat 142, the difference seems to be considerable 

Table 6 — A Coiiipai ison of the Gtozvfh of Nuishng Rats Fed Doses of Yeast 
Coiiceuti ate, Alcohohc Extiact of Wheat Geim oi Wheat Getm OtI, with 
the Giozvth of Liftci Mates not Fed Such Supplements 


Average Weight Average Weight 




of Young 

of Young 




Without 

With 



Stage of 

Added Source 

Added Source 


Mother 

Lactation, 

of Vitamins 

of Vitamins 

Nature of 

Rit 

Days 

B, G or E, Gm 

B, G or E, Gm 

Supplement Remarks 

97 

14 

17 

17 

Marmite 


19 

20 

19 


97 

11 

14 

12 

Harris’ yeast 
concentrate 


lo 

15 

12 

2 young rats on 
dose dead 


21 

23 

21 


123 

10 

11 

11 

Harris’ yeast 
concentrate 


14 

14 

14 

1 young rat dead in 
each group 


20 

IS 

19 

1 young rat dead in 
each group 

131 

10 

13 

15 

Harris’ yeast 
concentrate 


14 

19 

19 



17 

22 

22 



21 

29 

29 

1 

138 

9 

10 

10 

Harris’ yeast 
concentrate 


13 

15 

13 



23 

28 

25 


142 

S 

12 

11 

11 

Harris’ yeast 
concentrate 


13 

17 

1 young rat on 
dose dead 

22 


24 

40 

100 

14 

18 

17 

W’heat germ oil 


21 

30 

29 

107 

15 

21 

33 

32 

29 

30 

W’heat germ oil 

111 

14 

21 

19 

27 

19 

28 

Wheat germ oil 

120 

4 

(5 

G 

Alcoholic extract 


11 

17 

16 

of wheat germ 


21 

30 

29 


124 

4 

9 

9 

Alcoholic extract 


11 

18 

18 

of wheat getm 


21 

33 

36 



It should be stated, however, that there were only two rats m each 
of these groups, and that the death of the smaller rat on the dosage 
left one unusually large rat to represent the average It seems cleai 
that the failure to obtain normal growth m the suckling young on 

ig 1 protein ration 2 was not due to a lack of either vitamin B G or 
as the single limiting factor ’ 
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Effects on the Kidneys of the Adult Females — One of the most 
striking results of subjecting adult female rats simultaneously to repro- 
duction, partial nephrectomy and a high protein intake is seen m the 
tremendous enlargement of the remaining kidneys In view of the 
difficulties, which will be discussed later, of expressing these increases 
as degrees of enlargement based on some standard such as body weight, 
it was thought of interest to examine the data first merely on the basis 
of gross enlargements actually occurring, without recalculation These 
data are expressed graphically m chaits 1 and 2, m which all experi- 
mental animals are included, except a set of twenty rats added to the 
group after the graph was drawn A wide number of variables occurred 
in this set of animals, the total number presented here including some 
older rats that had had previous litters (see table 2) as it was thought 
desirable to use only females with a proved reproductive capacity in the 
earlier part of the experiment A more nearly homogeneous group is 
presented later in this discussion 



Chart 1 — Actual renal enlargement and reproduction after nephrectomy in rats 
on high protein rations 


On examination of charts 1 and 2, it is seen that the range of 
gross increase in weight of the left kidney over the right kidney removed 
at nephrectomy was from 295 to 57 per cent for the rats fed high 
protein rations, and from 137 to 13 per cent for those fed low protein 
rations The records of most of the rats with successful litters are 
grouped near the left end of the graph, where the highest renal increases 
are arranged, and, for the most part, the records of the rats that either 
had no litters or else lost them are at the right, where the renal enlarge- 
ments are of a lower order of magnitude From even this heterogeneous 
set of animals it seems clear that the difference m concentration of 
protein between the two sets of diets is the factor of greatest significance 
in the renal enlargements following the removal of one kidney in this 
experiment, and that the influence of lactation is next in importance 
pregnancy alone having less influence 
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When an attempt was made to evaluate these gross enlargements on the basis 
of expected kidney weight, difficulties arose, as has been stated In the first place, 
a discrepancy was found between the weights given by Donaldson for body 
organs and those obtained on the rats m this experiment A control group of 
ten rats obtained from the same stock as the majority of the nephrectomued ani- 
mals, ranging in age from 75 to 97 days, were killed and examined and a record 
made of the gross body weight and the weights of the digestive tract, left kidney, 
right kidney and heart The weights of the digestive tracts varied from 12 Gm 
to 17 Gm , and hence this variable was relatively negligible in this instance The 
deviations of the actual weights of the hearts from Donaldson’s standard based 
on gross body w'eight ranged from — 0094 Gm to — 0 172 Gm The heart weight 
having the greatest deviation was only 77 per cent of the standard That this 
variation was not due to the method of trimming the heart was indicated by the 
results of a further experiment m which possible variation due to the length of 
the aortic stub was determined The heart was weighed with the stub trimmed 
distinctly less closely than usual and again after it had been trimmed as closely as 
possible The difference was found to be approximately 1 per cent of the weight 




hcr/ose | 

m 

1 

1 

i 

1 

n 

*-Nd 

**-Llffer (tied 



Chart 2 — Actual renal enlargement and reproduction after nephrectomy in 
rats on low protein rations 

of the heart The actual weights of the two kidneys of each of the ten rats in this 
group were compared both with Donaldson’s standard based on the body weights 
and with that based on the heart weights of the animals The deviations from the 
former standard varied from — 0074 Gm to — 0 359 Gm The kidney weight 
having the greatest deviation was only 78 per cent of the standard The deviations 
of the actual kidney weights from the standard based on the heart weights of the 
animals ranged from ■ 0 002 Gm to — 0 362 Gm The kidney weight having the 
greatest deviation was 133 per cent of the standard Thus it can be seen that 
unwieldy factors of error must be used m calculating the expected kidney weight 
for comparison wuth the surviving left kidneys of the partially nephrectomized 
rats m this research Furthermore, body weights were felt to be unreliable, as 
fluctuations of as much as 20 Gm were frequently observed in these rats during a 


24 Donaldson, H H The Rat, Philadelphia, Wistar Institute, 1924 
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single dav without reference to continued gain or loss The practice of MacKay 
and MacKay in making allowance at autopsy for the observed weight of the 
digestive tract, a technic published after these experiments were under \\aj% would 
doubtless have obviated a part of this difficulty 

In the present senes of animals, other disturbing factors contributed to render 
the body weight obtained at autopsy unsatisfactory as a basis on which to cal- 
culate true renal enlargement The mother rats fed high protein rations had a 
strikingly low amount of body fat at the twenty-first day of lactation m compari- 
son with both the lactating rats fed low protein rations and the pregnant rats on 
high protein diets The size of the normal kidney may not bear the same relation- 
ship to inert fatty tissue that it does to more rapidly metabolizing tissue In addi- 
tion, decided fluctuations in body weight at the time of autopsy had been incurred 
as the result of certain manipulations incident to the experiment, such as keeping 
some individual animals in metabolism cages for the collection of urine, or as 
subjecting others to the drawing of repeated blood samples during the daj^ As 
will be discussed later, some of the quantitative aspects of the experiment were 
deliberately sacrificed to certain qualitative aspects which were deemed essential 
Since it was erident that the body weights of the animals in these experiments 
were subject to such wide \ariations, it seemed wise to calculate the renal enlarge- 
ments of the entire group of animals (table 7) on the basis of heart weights, on 
the assumption that the weight of the heart would be less variable This stabilitj 
of heart weight is obviously useful only to the degree that it is desirable to mini- 
mize transient gams and losses of body weight m which the kidney does not share 
to any great extent It is of course possible that it might unduly minimize the 
significant fluctuations that would normally affect the weight of the functioning 
renal substance On the other hand, MacKay * showed that a 5 1 per cent increase 
in the weight of the heart in proportion to bodj' size was present m the mother rat 
from eight to twelve days after the birth of a litter, whereas if forty-flve dajs 
elapsed after the normal termination of pregnancy no increase m heart size w'as 
found If, however, the mothers were allow'ed to nurse their young for a period of 
from fortj^-one to forty-seven days following pregnancy, a decidedly larger increase, 
10 9 per cent, m heart size w’as found, whether or not this augmented size w'as 
transient w'as not ascertained Hypertrophy of the heart, therefore, doubtless 
occurred under the conditions of the present experiment, although the exact figures 
of MacKay do not necessarily apply in this case, in which the organs of the preg- 
nant group w'ere weighed either on the day following the birth of young or the day 
before they were expected to be born, or to the other group, m which lactation w'as 
terminated on the seventeenth or the twenty-first day 

The eftect of pregnancy on lenal enlargement will be brought out 
more clearly m table 8, in which many of the variables of table 7 
have been eliminated But it is interesting to note m passing that 
the general conclusions based on gross enlargements of the kidney aie 
m agreement with those to be drawn from the data in table 7 on renal 
increases based on heart weight As in the first case, so here, the 
greatest enlargements tend to coincide with the greatest reproductive 
strain m both high protein and low protein groups The percentage 
enlargements for the high protein group, ranging from 219 to 29 pei 
cent, greatly exceed those for the low protein group, which lange 


25 MacKaj, L L, and MacKay, E M Am J Physiol 83 179, 1927 
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-Rcual Enlargement m Relation to Reproduction After Unilateral 
Ncpliicctorm 


Bat 


Kcnnl NN'cigUt 
Enlarge of Right 
ment I\iclnc\ at 
Based on Bephrec 
B eight of tom> , 
Heart, % Gm 


1 1 
O') 
nt 
02 
111 
14S 
159 
03 
100 
115 
OS 
79 
123 
100 
102 
127 
9S 
151 
107 
147 
150 
114 
99 
SI 
l')S 
00 

149 
119 
102 
104 

78 

150 
8 

103 

81 

101 

157 

91 

155 

152 

10 ’) 

8$ 

134 

70 

85 

103 

118 

101 

160 

153 

126 

97 

110 

01 

146 

89 

164 

64 

74 

6 

82 

80 

130 

134 

88 

19 
16 

20 
07 
22 

122 

96 

125 

94 

105 

93 

113 

92 


219 

193 

ICO 

151 

14b 

143 

142 

139 

132 

129 

120 

129 

129 

127 

124 

123 

118 

118 

117 

lie 

114 

114 

113 

112 

111 

108 

108 

108 

100 

103 

103 

101 

101 

99 

97 

97 

97 

90 
95 
93 
92 

91 
89 
89 
88 
87 
80 
86 
85 
82 
81 
81 
80 
77 
76 
75 
74 
71 
69 
66 
63 
60 
60 
00 
55 
53 
49 
49 

46 
40 
29 
58 
55 
51 

47 
47 
39 
39 


0 907 
0 745 
0 080 
0 007 
0 811 
0 542 
0 028 
0 003 
0 77! 

0 835 
0 792 
0 790 
0 083 
0 7i0 
0 037 
0 858 
0 010 
0 073 
0 740 
0 720 
0 009 
0 777 
0 007 
0 748 
0 577 
0 878 
0 010 
0 850 
0 019 

0 048 

1 001 
0 080 
0 704 
0 543 
0 925 
0 700 
0 015 
0 814 
0 045 
0 780 
0 oSO 
0 828 
0 620 
0 888 
0 902 
0 004 
0 842 
0 555 
0 061 
0 608 
0 944 
0 068 
0 759 
0 560 
0 721 
0 734 
0 585 
0 590 
1087 
0 846 
0 761 
0 822 
0 568 
0 507 
0 884 
0 844 
1 182 
0 887 
0 690 
0 928 

0 716 

1 082 
0 899 
0 933 
0 807 
0 880 
0 796 
0 811 


Br eight 
Of Left 
Kidnej 
at 

Autopsy, 
Gin 

2 504 
2 947 
2 047 
2187 
2 571 

1 412 
1830 
1947 

2 294 
2170 
1 896 
1 017 

1 901 
1884 
1891 
2110 

2 287 
1 458 
1 907 

1 867 
1734 
2150 

2 005 
1 717 
1 560 
1 970 
1752 
1904 
1 039 
1 295 
i854 
1 ISO 
1 923 
1 337 
1752 
1875 
1 604 
1 035 
1 4b0 
1 600 
1 435 
2156 
1193 

0 099 

1 505 
1817 
1025 
1 500 
1 400 
1 575 
1 527 
1 924 
9 131 
1095 
1 580 
1414 
1 474 
1307 
1 964 
1 095 
1 482 
1 519 

0 997 
1399 

1 487 
1 527 
2147 
1 836 
1 203 
1 469 
1166 
1749 
1 016 
1827 
1 471 
1460 
1233 
1290 


B' eight 
of 

Heart 

at 

Autopsj , 
Gin 

0 741 
0 925 
0 723 
0 814 
0 950 
0 567 
0 718 
0 709 
0 912 
0 877 
0 781 
0 078 
0 782 
0 780 
0 794 
0 878 
0 960 
0 044 
0 821 
0 811 
0 704 
0 925 
0 8 % 
0 760 
0 707 
0 879 
0 7't2 
0 875 
0 752 
0 611 
0 850 
0 098 
0 986 


0 047 
0 830 
0 879 
0 795 
0 783 
0 725 
0 781 
0 711 
1027 
0 612 


Total 
Height Of 
Toiing at 
21 Days, 
Gin 

357 

52,, 

o"o 


Time 
After 
Bephrec 
tomy on 
Diet, 
Days 

172 

187 

83 

180 

53 

01 

59 

62 

100 

50 


547 
223 

Toung died* 

Young dicdf 
272 
200 
195 

120 ” 
90 02 

75 S3 

213 S3 

184 (17 days) 59 
210 10 

241 lO*’ 

116(17dajs) 53 

120 ">0 
Young diedt 00 

Bound dicd'‘ 00 

244 65 

Jo(j 99 

148 74 

} 00 
100 GO 

Co (17 dai s) 04 
235 70 

SOS ns 

t 82 

Young diedS GO 

134 (17 dais) 5( 
165 G9 

loung died* 52 

Young dicd§ 28 

311 ll'i 

t 00 

: 58 

Young died** 62 

Y'oung died* 03 

Young died* 50 

Young died? 40 

Y’’oung died? 57 

04 


Age of 
Bat at 
Nophrec 
tomy, 
Days 

197 

211 

101 

211 

226 

95 

90 

211 

201 

237 

211 

197 

149 

240 

90 

115 

201 

213 

240 

95 

95 
2!7 
201 
337 

96 
211 

95 

178 

201 

201 

197 

213 

290 

103 

134 

201 

90 

300 

93 

213 

100 

337 

105 

203 


High 

Protein 

Ration 


2 

2 

2 

2 

2 

2 

2 

2 

o 

Oh 

2 


a 

2 

On 

2 

2 

2 

2 

2 

2 

4 

2 

1 

2 

2 

2 

2 

3 

2 

2 

0 


V ww 

0 782 

* 

i 

33 

304 

3 

0 897 

416 

120 

201 

2 

0 819 

Young dicdg 

02 

230 

5 

0 766 

1 

00 

100 

2 

0 722 

Young died* 

01 

90 

o 

0 812 

158 (17 dajs) 

57 

95 

2 

0 791 

J 

73 

255 

5 

0 973 

101 

135 

201 

2 

1070 

205 


226 

5 

0 602 

t 

40 

211 

2 

0 838 

t 

61 

95 

2 

0 7(,3 

t 

40 

403 

o 

o 

0 793 

Y'oung died* 

50 

100 

2 

0 750 

90 

112 

211 

2 

1051 

543 

149 

219 

6a 

0 939 

164 

53 

291 

1 

0 849 

t 

37 

133 

2 

0 880 

IS 

57 

141 

6a 

0 002 

} 

80 

106 

5 

0 820 

Young died* 

02 

95 

2 

0 888 

} 

36 

401 

3 

0 920 

} 

83 

345 

1 

1 271 

100 

69 

208 

1 

1 111 

56 

94 

356 

1 

0 777 

t 

44 

211 

2 

0 962 

♦ 

+ 

69 

336 

1 

0 841 

7 

OS 

242 

5 

1 008 

511 

141 

203 

9 

0 630 

t 

74 

255 

10 

1 088 

260 

128 

283 

9 

0 919 

275 

56 

246 

10 

0 917 

} 

58 

283 

11 

0 824 

Young died§ 

63 

237 

10 

0 861 

110 

07 

283 

11 



Table 7 — Renal Enla) gcnieut m Relation to Repi odnetwn Aftei Unilateial 

Rephi ectomy — Continued 



Renal 

Weight 

Weight 

Weight 


Time 




Enlarge 

of Right 

of Left 

of 

Total 

After 

Age of 



ment 

Kidney at 

Kidney 

Heart 

eight of 

Nephrec 

Rat at 



Based on 

Xephrec 

at 

at 

Young at 

tomy on 

Xephrec 

Low 


Weight of 

tomy, 

Autopsy, 

Autopsy, 

21 Days, 

Diet, 

tomj. 

Protein 

Rat 

Heart, % 

Gm 

Gm 

Gm 

Gm 

Days 

Days 

Ration 

129 

37 

0 559 

1327 

0 892 

332 

72 

111 

10 

109 

32 

0 830 

1 540 

1058 

284 

63 

220 

10 

117 

25 

0 557 

0 912 

0 694 

round died§ 

83 

239 

10 

133 

24 

0 553 

0 969 

0 741 

t 

05 

136 

10 

31 

23 

0 915 

1 377 

1 022 

241 

86 

356 

8 

121 

20 

0 658 

1 022 

0 796 

Young died§ 

61 

239 

10 

95 

16 

0 758 

1 254 

0 989 

498 

150 

203 

9 

23 

13 

0 783 

1 241 

1 005 

249 

SO 

360 

8 

30 

9 

0 828 

1 059 

0 903 

260 

61 

356 

8 

29 

7 

0 785 

1 345 

1130 

203 

64 

425 

8 


* Rat Killed day before young nere expected to be born 
t Rat Killed day joung ivere born 
§ Litter died from IdcK of milK supply or other causes 
f Rat did not become pregnant 


from 58 to 7 pei cent, a contrast seen also in the case of gross enlarge- 
ments of the kidne}'^ 

To what extent a generalization can be made on the basis of these 
data concerning the influence of varying concentrations of any protein 
m the diet is open to question As the mineral content of the low 
protein diets was not corrected for the excess calcium and phosphorus 
in the crude casein of the high protein diets, the influence of the 
phosphorus in the high casein rations has not been eliminated This 
IS also true of the experiment of MacKay, MacKay and Addis 
They stated, “The protein concentrations were varied by the amount of 
casein in the diet and were roughl}'^ as 1 2 4 The ntinctal content and 
the concentration of vitamm-contammg foods iveie identical in each 
case” (The italics are ours ) However, an examination of the tables 
given m their papers shows that the mineral content of the high protein 
diet was 7 per cent, and that of the low protein diet (the “experimental 
male diet”), 5 4 per cent Their statement must therefore be interpreted 
to mean that the percentage of added salt mixture was the same in the 
two cases, but that the mineral content of the low protein ration was 
not made identical with that of the high protein ration There is no 
agreement at present in regard to the role of phosphorus m renal 
enlargement, but MacKay, MacKay and Addis ® have assigned a posi- 
tive influence thereto 

It was hoped that the use of cooked egg albumin as the protein in 
the present experiment would eliminate the high phosphorus factor to 
a large extent, but the performance of all the animals on egg albumin 
was so strikingly abnormal that no conclusions can be drawn from this 
part of the experiment 

The results of the present experiment afford no eiidence that a 
high intake of yeast (1 to 3 Gm per day) reduces the degree of renal 

26 MacKaj, E M , ]\racKa 3 % L L, and Addis, T Am J Plij^sioJ 86 459 
1928 
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enlargement occurring on high protein diets These results aie in 
agreement with those of Francis, Smith and Moise 

For selected groups of animals listed in table 8, calculations were 
made on the basis both of heart weight and of body weight 

In table 8 are summaiized the records of all the animals that fall 
within a comparatively nairow grouping with respect to age and time 
on the diet It will be seen that estimates of renal enlargement vary 
considerably depending on whether the calculation is made on the basis 
of body weight or of heart weight By either method of calculation, 

Table 8 — A Compm ison of the Ratal Eulat gciiiaits of Rats on High Piotein 
Ration m Rcgatd to Reft oductwn and Lactation 


Average Average 





Average 

Renal 


Renal 




Average Average 

: Body 

Average Enlarge 


Enlarge 




Time 

Age of 

Weiglit 

Pinal 

ment 


ment 



Rats 

on 

Rats 

at 

Gross 

Based 


Based on 



m 

Experi 

m 

Neplircc 

Body 

on Body 

Prob 

Heart 

Prob 

Identity of Rats 

Experi 

ment. 

Group, 

tomy, 

Weight, 

Weight, 

able 

Weight, 

able 

ment 

Days 

Days 

Gm 

Gm 

% 

Error 

% 

Error 

in Group 




Experiment 1, No Reproduetion 



10 

62 8 

235 

216 

219 

105 5 

6 06 

76 9 

58 

Nos 61, 67, 104, 122, 
126, 130, 146, 157, 
158, 161 





Experiment 2, Gestation Only 



13 

59 3 

164 

217 

250 

111 4 

3 85 

98 5 

4 58 

Nos 118, 147, 148, 
152, 153, 154, 155, 
156, 159, 160, 163, 










164, 165 




Experiment 3; 

, Gestation and Lactation 



12 

59 6 

256 

241 

245 

154 0 

5 78 

1210 

2 67 

Nos 63, 66, 68, 107, 


111, 115, 119, 127, 
149, 150, 151, 162 

Sitinmary 


Based on body weight 
Based on heart weight 


Difference Between Difference Between Difference Between 
Renal Enlargement Renal Enlargement Renal Enlargement 
in £\per 1, Ro Repro in E vper 1, No Re in Exper 2, Preg 
duction, and production, and nancj Only, and 

That in Exper 2, That in Exper 3, That in Exper 3, 
Pregnancy Only Lactation Lactation 

A I A ^ 


Differ 

Probable 

Differ 

Probable 

Differ 

Probable 

ence, 

Gm 

Error of 

ence, 

Gm 

Error of 

ence, 

Gm 

Error of 

Difference 

Difference 

Difference 

5 9 

77 

48 5 

87 

42 6 

70 

216 

73 

441 

74 

22 5 

53 


however, the increase m the renal enlargement of the third group in 
which lactation, as well as pregnancy, occurred is consideiably greater 
than in either of the other two gioups Statistically, the differences 
between them are from four to six times the probable error of the 
difference between the means, in spite of the fact that the probable 
error runs high for these small groups When a comparison is made 
of the group in which no reproduction occurred with the group sub- 
jected to pregnancy only, the difference is barely significant if the 
estimate is based on heart weight, and not significant if based on body 

27 Francis, L D , Smith, A H , and Moise, T S Proc Soc Exner Biol & 
Med 26 725, 1929 ' 



18 


ARCHIVES OF PATHOLOGY 


weight Under the conditions of the expeiinient, therefore, lactation 
and gestation have a much moie pronounced influence on renal enlarge- 
ment than has gestation alone Although the time of autopsy of these 
animals m reference both to pregnanc}'^ and to lactation is different from 
that selected by MacKay,^ and no such quantitative standards have 
herein been achieved as were possible m those expeiiments, the present 
results confirm her conclusions 


Table 9 — Kidney Damage in Relation to Repi oductwu, Age of Female, Time 
Aftei Nephiectomy and Degice of Renal Enlai gement 







Weight 


Renal 

Subgroup, 




Total 

of 

Weight 

Enlarge 

Indicating 



Age at 

Weight 

Right 

of 

ment 

Degree 


Time on 

End of 

of Young 

Kidnej at 

Surviving 

on Basis 

of 


Experi 

Expen 

at 

Nephrec 

(Left) 

of Bodj 

Renal 

Type of 

ment, 

ment, 

Days 

21 Dajs, 

tomy. 

Kidney, 

Weight, 

Injury Rat 

Injury 

Days 

Gm 

Gm 

Gm 

% 


Group 1 Eats Having Previous Pregnancies at Connecticut Agricultural E\perlment 
station, High Protein Ration, Partial Nephrectomj 

A 77 Severe 172 369 357 0 967 2 504 

B 74 Slight 149 368 543 1 0S7 1 964 


Group 2 Rats Having Previous Pregnancies at Connecticut Agricultural E\periment 
Station, Low Protein Ration, Partial Nephrectomy 


C 94 No injury 

128 

411 

260 

0 933 

1827 


95 No injury 

150 

353 

498 

0 758 

1 254 


96 No injury 

141 

344 

511 

1 0S2 

1749 


Av erage group 2 

140 

369 

423 

0 924 

1 610 


Group 3 Rats Having No Prev lous Pregnancies, Obtained from 

StoeL Colony on 

Modified Sherman Ration 

High Protein 

Ration, 

Partial Nephrectomy 


A 02 Severe 

180 

391 

547 

0 007 

2187 

228 

05 Severe 

187 

398 

523 

0 745 

2 947 

229 

Average group S 4. 

184 

395 

535 

0 670 

2 567 

229 

B 100 Slight 

106 

307 

200 

0 773 

2 294 

100 

103 Slight 

126 

327 

416 

0 604 

1 817 

162 

Average group 3B 

116 

317 

311 

0 659 

2 050 

101 

C 64 No injury 

112 

323 

90 

0 590 

1 307 

108 

97 No injury 

135 

336 

161 

0 668 

1924 

157 

98 No injury 

109 

310 

241 

0 610 

2 287 

240 

99 No injury 

99 

300 

139 

0 607 

2 065 

194 

101 No injury 

117 

318 

311 

0 700 

1 87") 

1 ,S 

102 No injury 

118 

319 

SOS 

0 619 

1639 

140 

Average group 3C 

115 

318 

203 

0 042 

1860 

173 


In the present investigation, the remaining kidney of each of the 
experimental animals fed a high protein ration for a period of nmet} 
days or longer after nephrectomy and of thirt 3 ’--nme individuals for 
shoiter intervals was examined histologically Since none of these 
animals fed the high protein rations for less than 106 days after 
nephrectomy showed injury of the kidnej’’, sections were not made of 
the kidneys of the remaining animals of the group The data on the 
kidneA^s of all of the rats that were on the experiment for intervals 
longer than ninety-five days are recorded m table 9 for comparison 
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In only thiec individuals of the whole nuniher examined weie seveie 
lesions of the kidneys tound, in thiee otheis, model ate injmy The 
seveie lesions conesponded closely to those found m lats 150 days 
aftei nephiectomy by Moise and Smith"® and Smith and Moise/'^ and 
the model ate ones to those desciibed as occurimg aftei intervals of 
fiom 90 to 120 da}S The lesions piesented in photomicrogi aphs b) 
these authois lepiesent accuiatcly the changes obseived m this 
in\ estigation 

Two of the animals showing icnal injuiy, one with seveie and one 
with model ate lesions, aic listed sepaiately as gioup 1 in the tables, 
because they belong to the set of older rats with a lecoid of pregnancies 
pi 101 to the experiment It is notewoithy that thiee other lats from 
this same set of animals which had pieviously borne young and were 
fairly comparable m regal d to the time during which they weie the 
subject of experiment, age and total weight of joung, but which weie 
fed a low protein diet (group 2). did not show an> renal injury 
Therefoie, the renal changes obseived in the animals m gioup 1 pie- 
sumably did not antedate the piesent investigation The lats in group 3 
were a uniform group of viigin females fed a modified Sheiman ration, 
and latei partially nephiectomired and fed the same experimental lation 
as group 1 The vaiiations m time on the diet aie accounted foi b) 
the fact that repeated pregnancies were attempted Rat 64 had one 
pregnancy, lats 97, 98, 99, 100, 101 and 102 had two pregnancies each, 
and rats 62, 65 and 103 had three piegnancies each When the recoids 
in this table are examined, it is evident that, in general, it is the lats 
subjected to the gieatest leproductive stiain foi the longest time on a 
high protein lation that show evidence of lenal damage In group 3 
the two rats having the greatest injuiy of the kidney also have, with 
a single exception, the greatest lenal enlargements in this group, rat 98 
with no lenal damage is the only one the renal enlargement of which 
exceeds these It should be noted that renal enlargement in this set of 
lactating animals is strikingly greatei than that found by Smith and 
Moise - m male rats on a diet containing 85 per cent of crude casein, 
yet kidney damage certainly appeals no earlier in this experiment, and 
if the record of so few animals may be taken as evidence, its onset is 
even slower in these females than in the experimental animals of Moise 
and Smith It seems piobable, theiefoie, that the influences determining 
the degree of lenal enlargement on a high casein lation are not 
altogethei identical with those producing kidney damage This point 
will leceive fuller discussion in a following paper 


28 Moise, T S , and Smith, A H Effect of High Protein Diet on Kidnej's 
^vperimental Study, Arch Path 4 530, 1927 
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Effects on the Kidneys of the Young — In chart 3 are arranged the 
ratios of the average body weights to kidney weights at the twenty- 
first day post partum of litters from mothers with different nutritional 
and operative histones It is plain that there is a tendency at 21 days 
of age for the Aoung of the nephrectomized mothers on a high casein 
ration to have larger kidneys in proportion to their body weights than 

Kidney Weight 
Mgms 
820 


780 


700 


620 


540 


460 


3S0 


300 

Gross body Weight of Young Rats 

Chart 3 — ^Ratios of the average body -weights to kidner eights at the twenty - 
first day post partum, of litters from mothers with different nutritional and 
operative histones The circles represent the offspring of mothers (one kidney) 
fed a high protein diet, the triangles, offspring of mothers (two kidneys) fed a 
high protein diet, and the solid circles, offspring of mothers (one kidney) fed 
a low protein diet 

the young born from miothers on a low casein ration The former, 
howeyer do not differ noticeably in regard to proportional kidney 
weight from the }oung born from intact mothers on a high casein 

29 In most cases, the litter was divided, and the data w'ere obtained for the 
males and the females separately Ani individual strikingly^ different in size 
from the rest of the litter was discarded 
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j-ation The exact interpretation of this divergence is not clear At 
this age, the } oung have been nibljhng a variable amount of the mother’s 
ration for thiee oi four days m addition to the mother’s milk supplied 
to them Osboi ne, Mendel and associates ° observed an increase over 
the standaid given by Donaldson in the weight of the kidne}s of rats 
that had been fed a high piotem diet for so short a period as three days, 

Kidney Weight 



Chart 4 — Ratios of the average body weights to kidney weights at the 
seventeenth day post partum, of litters from nephrectomized mothers on a high 
protein diet, compared with similar data on litters from intact mothers on a stock 
ration comparatively low in protein The circles represent the offspring of mothers 
(one kidney) on high protein diet, the squares, offspring of mothers (tw'O 
kidneys) on low protein diet 

in contrast with the performance of other rats fed lations low m 
protein Smith and Moise - recorded a 49 per cent renal enlargement 
accompanied by a 44 per cent increase in total solids in a three day 
interval after nephrectomy on a high protein diet Although the 
suckling young in the present investigation were deriving only a part 
of their food supply from the mother’s ration during the brief interval. 
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It was realized that this might have been sufficient to account for th^ 
enlargement observed, m view of the results noted A further experi- 
ment was therefore carried out The young of rats 149, 150, I5l, 153 
and 162 on high protein ration 2 were killed at the age of 17 days before 
any weie observed to have visited the mother’s food cup Litters 
fiom intact females on the modified Sherman ration were also killed at 
the same age The net body weight was obtained by the method of 
MacKay and MacKay,-® and the weight of the two kidneys was obtained 
for each animal 

The results shown in chart 4 and table 10 indicate that at 17 da}-s 
of age the young of nephrectomized mothers on a high casein diet have 
larger kidneys m proportion to their body weights than the young of 
intact mothers on a stock ration comparatively low m protein Certain 
implications of these results will be considered in succeeding papers 

Table 10 — A Coinpauson of the Relative Kidney Weights of 17 Day Old Rats 

fioiii Intact Mothcis on Modified SJici man Ration and Paitially Nephrcc- 
tomiacd Mothcis on a High Piotcin Ration, Respectively 


Charncter of Group 

Mean Hatio of 

Body Weight to 
Kidnej Weight 

Probable 

Erior 

Significance 

Ratio 

Twenty nine offspring of mothers 
(two kidneys) on modified Sher 
man ration 

73 8 

0 755 

85 

Thirty one offspring of mothers 
(one kidney) on high protein 
ration 2 

Cl 8 

0 735 


CONCLUSIONS 


Lactation and gestation have a greater influence than gestation alone 
on the degree of enlargement of the remaining kidneys m lats fed a 
high- casein diet following unilateral nephrectomy These results are 
in agreement with those of MacKay m her quantitative study of intact 
female rats on a lower protein lation 

Renal lesions were observed in a few of the rats that were subjected 
to the greatest reproductive strain and that were fed a diet iich in 
protein for periods varying from one hundred and six to one hundred 
and eighty-seven days 

The kidneys of the young born from mothers fed high casein rations 
weigh more in proportion to body weight at weaning than do those of 
the young of females given rations comparatively low m protein 

The lations rich m casein (86 and 76 per cent) are less satisfactory 
for successful lactation than others containing less of this protein 
(20 per cent) but the same allowance of vitamm-rich foods 




A COMPARISON OF THE INTRANUCLEAR INCLU- 
SIONS PRODUCED BY THE HERPETIC VIRUS 
AND BY VIRUS HI IN RABBITS'’' 

E V COWDRY, PhD 

ST LOUIS 

Thus fai the suiDject of the production of intranucleai inclusions 
in virus diseases has been treated rather lightly The interest of many 
investigators has ceased with the demonstration that the paiticular 
inclusions m question are definitel} associated with the action of a 
special virus Some have delved a little moie deeply, with the object 
of discovering, if possible, whether the inclusions are combinations 
between virus and nuclear mateiial, or simply altered nuclear substance 
— without being able to reach a decision which is geneially acceptable 
Few have felt impelled to investigate closely the formation of single 
kinds of inclusions, that is, to concentrate on limited aspects of the 
problem 

Instead there has been a marked tendency to generalize concern- 
ing a large and expanding group of diseases some of which haAe but 
little in common Why certain of these diseases cause inclusions in the 
nuclei, others m the cytoplasm, others in both and why still others fail to 
produce inclusions m either situation one does not know One is 
equally in the dark as to the cytologic changes involved in the stim- 
ulation to cell division effected by some viruses, the cellulai hyper- 
trophy caused by others, the rapid death and quick lysis caused by 
others and conversely the slow death and strange persistence of dead 
cells resulting from the action of still another virus How the viruses 
do these things one does not know Theie has been no correlation 
between their action on living cells and their physical properties 

Even the fundamental cytologic question of the similarity or the 
dissimilarity between the intranuclear inclusions that are produced 
by a half dozen or more viruses has been only partly answered despite 
the fact that these inclusions can almost be regarded as the footprints 
of the viruses and thus afford a desirable point of departure for cyto- 
logic studies 

After describing the intranuclear inclusions in “visceral disease,” 
■von Glahn and Pappenheimer ^ concluded “There can be no doubt 

* Submitted for publication, Feb 3, 1930 

* From the Anatomical Laboratory, Washington University School of Medicine 

1 "Yon Glahn, W C , and Pappenheimer, A M Intranuclear Inclusions in 

"Visceral Disease, Am J Path 1 445, 1925 
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that the inclusions are identical in their morphology and staining reac- 
tions with the bodies seen by previous observers in the viscera of 
infants, and by Lipschutz and others in the tissues of spontaneous and 
experimental herpes, and in various neural and visceral lesions pro- 
duced by the herpetic and related viruses ” They further stated that 
the virus isolated by Rivers and Tillett (later called virus III) pro- 
duced “ intranuclear inclusion bodies apparently identical with 

those described m herpes ” 

Obviously, the force of the word identical is measured by at least 
three considerations first, the number of the properties considered , 
second, the accuracy attained m their determination, and third, the 
degree of parallelism in the conditions of observation of the substances 
compared Von Glahn and Pappenheimer did not mention the fixative 
used, but It IS hkel}’^ that they emplo3'^ed several kinds This makes it 
difficult to evaluate the results which they secured by using the stains 
of Gram, Mallory, Bensley, the Levaditi technic and scharlach R For 
instance, they described the inclusions as “vividly red” b)'^ the Bensley 
method, whereas by the same technic Goodpasture characterized the 
herpetic bodies as remaining “unstained or faintly green ” This does 
not look like identity unless the conditions of examination were differ- 
ent From perusing the paper, one gams the impression that the only 
inclusions actually studied by von Glahn and Pappenheimer were those 
in visceral disease, reliance being placed for the properties of the others 
on descriptions in the literature which are themselves meager in the 
extreme 

This IS just an example Other unsupported assertions of similar- 
it} between the inclusions caused by different viruses, which if true 
would argue against their specificity, are current in the literature 
Goodpasture - stated that “similar” intranuclear inclusions occur m 
“three human diseases, herpes simplex, herpes zoster and varicella ” 
Cole and Kuttner ® wrote “Nuclear changes which cannot at present 
be differentiated from those occurring in the lesions of spontaneous 
and experimental herpes simplex also occur in the skin lesions of 
herpes zoster, in the skin lesions of varicella, and in the lesions experi- 
inentall}^ produced in rabbits by the Virus III of Rivers and 
Tillett ” Later, describing the inclusions in the meningeal exu- 
date produced by the submaxillary virus in guinea-pigs, they said 
“These cells resemble in all particulars the cells containing nuclear 
inclusion bodies which occur in herpes simplex and related conditions,” 
but they did not specify what the particulars are More recently, 

2 Goodpasture, E W Intranuclear Inclusions m Experimental Herpetic 
Lesions of Rabbits, Am J Path 1 1, 1925 

3 Cole, R , and Kuttner, AG A Filterable Virus Present in the Sub- 
maxillarj Glands of Guinea Pigs, J Exper Med 44 855, 1926 
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Tories^ expressed the belief that the intianuclear inclusions in experi- 
mental yellow fever in monkeys aie of the same nature as others dis- 
covered in herpes simplex, symptomatic herpes, varicella and virus III 
disease of the rabbit and described sometimes under the heading of 
OX) chromatic degeneration 

It remains to be shown just how close these “identities” and 
“similarities” are, because it is possible that with the use of more dis- 
criminating methods, unsuspected differences will be brought to light, 
although from the cytologic point of view a ceitain monotony or fixity 
in nuclear i espouse to diverse agencies is to be expected because the 
nuclei are sheltered from environmental changes by a layer of adapt- 
able and shock-absoibing cytoplasm Moreover, the available reactive 
material m the nucleus is strictly limited m quality as compared with 
that found in the cytoplasm, which means that the intranuclear inclu- 
sions, bound as they must be to some extent by this restriction, would 
tend to be alike chemically, and this is in fact the case 

In a recent study, I observed ® that the intranuclear inclusions in 
chickenpox, herpes, submaxillary disease of guinea-pigs and virus III 
disease of rabbits are characterized by their resistance to solvents in 
various kinds of fixatives and by the fact that they contain little or no 
thynionucleic acid and iron in organic combination But while com- 
paring the intranuclear inclusions caused by the virus of yellow fever 
with those in other virus diseases, m cooperation with Dr S F 
Kitchen,** I observed some unexpected morphologic differences 

It IS in the belief that before one makes any generalizations one 
needs more accurate information concerning individual types of inclu- 
sions that this contribution is offered The inclusions chaiacteristic 
of herpetic and virus III infections were selected for study because 
their properties can be conveniently compared under exactly parallel 
conditions in the testicles of rabbits 

EXPERIMENTAL METHOD 

C» 

Three experiments weie carried out The technic of the first is 
given in detail 

Two rsbbits were selected of about the same weig’ht The testicles of one 
were inoculated with a saline emulsion of glvcerinated rabbit’s brain infected with 
H F herpes virus, and those of the other with a saline emulsion of fresh rabbit 

4 Torres, C M Inclusions nucleaires acidophiles (degenerescence oxy- 
chromatique) dans la foie de Macacus rhesus inocule avec le virus bresihen de la 
fievre jaune, Compt rend Soc de biol 99 1344, 1928 

5 Cow dry, E V The Microchemistry of Nuclear Inclusions in Virus Dis- 
eases, Science 68 40, 1928 

6 Cowdry, E V , and Kitchen, S F Intranuclear Inclusions in Yellow 
Feier, Am J Hyg 11 227, 1930 
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testicle infected with virus III After fort\ -eight hours, the animals were killed 
and the testicles removed Both pairs of testicles were definitely affected, but 
those from the animal inoculated with virus III showed the most pronounced 
lesions macroscopicall) 

The testicles from the herpetic rabbits and those inoculated with virus III were 
cut m transverse sections, about 2 mm thick The sections from the herpetic 
rabbit vere immediatelv placed in bottles containing special fixatives, but those 
of the testicles of the rabbit inoculated with virus III were first hemisected so 
that pieces of tissue were secured of half the size and of conspicuous shape (for 
identification), but of the same thickness as those employed from the herpetic 
rabbit so that the fixative would penetrate both at the same rate One of these 
vas placed in the same bottle with each piece of herpetic tissue at as nearly as 
possible the same moment The tissues fixed in this manner side by side in the 
same bottle were washed, dehydrated, cleared and finally embedded together m 
the same block of paraffin Sections were cut at the same thickness (4 microns) 
and were mounted on the same slide so that m all the subsequent tests the 
comparison between the herpetic and the virus III inclusions was direct The 
fixatives employed m this first experiment were as follows (1) carnoy (absolute 
alcohol 18 cc , chloroform 9 cc , acetic acid 3 cc ) , (2) carnoy 70 cc, plus chloro- 
form 10 cc , (3) carnoy 10 cc , plus chloroform 20 cc , (4) carnoy S cc , plus 
chloroform 20 cc , (5) pure chloroform, (6) 95 per cent alcohol (ethyl), (7) 
saturated aqueous corrosive sublimate 10 cc , plus absolute alcohol 10 cc , (8) 
Zenker’s solution without acetic acid 10 cc , plus 2 5 cc commercial formaldehyde , 
(9) Zenker’s solution 15 cc , plus 5 cc acetic acid, (10) Zenker’s solution 10 cc , 
plus 10 cc acetic acid, (11) Zenker’s solution 5 cc , plus IS cc acetic acid, and 
(12) Zenker’s solution 1 cc , plus 19 cc acetic acid The object of using the 
first five fixatives was to test the effect on both types of inclusion, of a progressive 
increase in the concentration of chloroform The purpose of employing the last 
four fixatives was to determine the effect on the inclusions of an increase in the 
concentration of acetic acid 

In experiment 2, the same method was followed, except that the herpetic emul- 
sion was made from fresh infected rabbit’s brain instead of from glycennated 
material This gave more pronounced herpetic inclusions The same kinds of 
fixatives were employed 

Experiment 3 was made as a further control, because in experiment 2 some 
bacteria were noted in the testicles infected with virus III The tissues were 
fixed in a different series of fixatnes, namely (1) Acetic acid 2 drops, 2 per 
cent osmic acid 4 cc , and 2 5 per cent potassium dichromate 16 cc , (2) Regaud’s 
solution (3 per cent potassium dichromate 20 cc , commercial formaldehyde 5 cc ) , 
(3) a dilute solution of formaldehyde, U S P (1 10) , (4) Zenker’s solution 
without acetic acid, (5) Zenker’s solution plus 5 per cent acetic acid, (6) Zenker’s 
solution plus a dilute solution of formaldehyde, U S P (1 10) , (7) 95 per cent 
alcohol, (8) 95 per cent alcohol saturated with corrosive sublimate, (9) 1 per 
cent silver nitrate, (10) 95 per cent alcohol 25 cc , plus 1 drop of ammonia, three 
hours, then v ashed in water and placed in 1 per cent silver nitrate 

These experiments yielded an abundance of tissue for microchem- 
ical analysis The overlapping and duplication were essential because 
the lesions were never spread uniforml)’- throughout the entire extent 
of the testicles so that sometimes areas severely injured b)'^ one virus 
A\ould be compared with tissues lightly affected by the other When 
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this occurieci, the matenal from the othei experiments was usually 
found to fill in the gaps The herpetic Mrus caused moie infiltration 
and injury of the interstitial tissue, while viius III proved in all cases 
to be more ln^aslve, that is to say, a larger variety of cells exhibited 
typical intranuclear inclusions By it they weie produced in the 
following situations (1) endothelial cells, (2) macrophages, (3) inter- 
stitial cells, (4) speimatogoma, (5) spermatocytes I and II (occasion- 
ally) and (6) epithelial cells of the tubuh recti, canals of the rete, 
ductuh efferentes and ductus epididymis The herpetic inclusions were 
confined to the endothelial cells and maciophages, which necessitated 
a limitation of the comparison to these two kinds of cells Both inclu- 
sions in all three experiments were first examined after coloration in 
the same manner with samples of Giemsa’s stain taken fiom the same 
bottle In this way, the pioportion of led and blue dyes was held 
constant and care was taken to differentiate the stain as far as possible 
to the same degree 

MORPHOLOGY 

On comparing the sections colored by Giemsa’s stain, a maiked 
difference in the morphology of the inclusions caused by herpes and 
by virus III was at once observed This is illustrated in figures 1 to 4 
The half figuies in the column to the left and marked A show herpetic 
inclusions, and those to the right and marked B, virus III inclusions 
In the case of each figure, A and 5 aie directly comparable, being 
photomicrogi aphs of tissues prepared in the same way and mounted 
side b)'’ side on the same slide 

Even a cursory examination shows that in the herpetic lesions the 
inclusion material is finely granular and occupies almost all of the 
intranuclear space (A, figs 1 to 4) , while, in the case of virus III, it 
IS drawn together into a dense mass in the centei of the nucleus, lead- 
ing a clear area between it and the surrounding nuclear membrane (B, 
figs 1 to 4) These dense intranuclear inclusions in testicles infected 
with virus III frequently assume the general shape of the nuclei m 
which they are found 

A detailed study of the figures reveals still more In figure 1, the 
nucleus to the extreme left containing a herpetic inclusion is much 
more hyperchromatic than the nucleus to the right (in the upper part 
of B) containing a virus III inclusion, in other woids, the chromatin 
IS more thickly and ii regularly marginated on the nuclear membrane 

In figure 2, substantially the same differences are noted, notwith- 
standing the fact that the amount of chloroform in the fixative was 
greatly increased The herpetic inclusion in A is finely divided, 
whereas the virus III inclusion in the upper left corner of B is com- 
pact The halo about the lattei is, however, not so clear from visible 
formed material as in B, figure 1 The contour of the viius III mclu- 
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Fig 1 — Intranuclear inclusions after fixation in Carno\ ’s fluid and coloration 
b\ Giemsa’s stain A herpes, and B, virus III , X 2,000 



Fig 2 — Intranuclear inclusions alter fixation in equal parts of Carnoy’s fluid 
and chloroform and coloration b% Gienisa s stain A herpes, and B, virus III 
X 2,000 
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Sion follows that of the limiting nucleai membiane Another nucleus 
provided with a virus III inclusion is to be seen in the lower right 
hand cornei of figure 2 B Hyperchroniatism is marked 

Figure 3 illustrates the same dififeiences, except that the coloration 
IS much hghtei because Zenker’s fluid was used as a fixative instead 
of Carnoy’s fluid with high content of chloroform The outline of 
the nucleus containing the herpetic inclusion a little to the right of the 
center of A is less shaip owing to the direction of the section than the 
outlines of the two nuclei with virus III inclusions 

Fmall} in figure 4, corresponding differences between the two 
t}pes of inclusions are again levealed The nuclei laden with heipetic 
and virus III inclusions are in the lower light hand corners of A and 
B, respectively 

Such differences m morpholog}'^ were the lule in all three experi- 
ments, after the use of the wide lange of fixatives enumerated, with 
the exception of the last named (alcohol followed by silver) , which did 
not leveal inclusions of either kind They were not conditioned by 
the stain emplo}ed, because this was the same in all instances and 
because stains do not alter structural details once these have been fixed, 
but meiely color them The differences weie equally apparent after 
the use of hematoxylin and eosin, non hematoxylin, fuchsm-meth}l 
green and other dye combinations 

Both types of inclusion show some ^anablhty dependent on their 
size 01 maturity at this time of forty-eight hours after inoculation of 
the viruses A few of the nuclei (perhaps 0 5 per cent) are provided 
with finely divided inclusions which would be difficult to distinguish 
from the herpetic ones, but none of the herpetic inclusions are so com- 
pact as the inclusions caused by vnus III 

STAINING REACTIONS 

The staining reactions were measuied by comparing the stained 
inclusions with colors as standardized by Ridgway ‘ The source of 
illumination was held constant and consisted of a large Spencer lamp 
containing a General Electric projection Mazda 400 watt, 115 volt 
bulb 

The experiments showed that both types of inclusions may easily 
be coloied in any way that is desired by selecting the necessary fixatives 
and stains and by varying the degree of differentiation Thus, they 
tend to be reddei after Zenker’s fluid, bluer after Carnoy’s fluid and 
greener after fixation in the acetic-osmic-bichromate mixture when 
Giemsa’s stain has been applied in exactly the same way These 

7 Ridgwav, R Color Standards and Color Nomenclature, Washington, 
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Fig 3 — Intranuclear inclusions after fixation in Zenker’s fluid 20 cc, plus 
acetic acid 5 cc , and coloration by Giemsa’s stain A, herpes, and B, virus III , 
X 2,000 



Fig 4 — Intranuclear inclusions after fixation in Zenker’s fluid 10 cc , plus 
acetic acid 10 cc , and coloration b\ Gienisa’s stain A, herpes, and B, virus III , 
X 2 000 
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tendencies resulted from moidanting during the process of fixation and 
were to be expected 

Though both the herpetic and the virus III inclusions are chiefly 
acidophilic in their affinities , that is to say, they are themselves basic 
and take up acid dyes like eosm, there is a variation in this property 
For example, in experiment 2 after fixation in Carnoy’s fluid and 
staining by Giemsa’s method, the herpetic inclusions exhibited a transi- 
tion in color from LaFrance pink to Phlox pink, whereas the virus 
III inclusions were of a color like Bradley’s violet, which is much 
darker and bluer The same difference held when the concentration 
of chlorofoim m Carnoy’s fluid was increased It was also noted after 
preservation in Regaud’s fluid, a dilute solution of formaldehyde, 
U S P (1 10), sublimate alcohol and Zenker’s fluid containing dif- 
ferent concentrations of acetic acid Evidently, therefore, there is a 
tinctorial distinction between the inclusions characteristic of herpetic 
and of virus III infections, the latter being rather more basophilic 
Both viruses yield nuclei m various stages of the reaction, often 
side by side When only a few fine acidophilic particles are present, 
the color of these particles is always less intense than when they are 
present in larger numbers or are fused to form a large compact mass 
This is true for both kinds of inclusions The reason why the virus 
III inclusions are m general bluer after Gienisa’s stain than the her- 
petic inclusions may be merely because they are denser and more com- 
pact With greater density, the blue component of the dye might be 
extracted more slowly on differentiation 

Thus far, reference has been made onl}’- to the tinctorial properties 
of the predominating material making up the inclusions When the 
inclusions are well formed, two other components may occasionally be 
recognized, though in the majority of cases they are absent 

The first of these is a series of small chromophobic vacuoles Each 
inclusion may contain only one or two such vacuoles, or else its whole 
substance may exhibit a foamy appearance, the only stainable material 
being in the continuous matrix These watery vacuoles aie not so 
often seen in the finely divided particulate herpetic inclusions as in the 
denser virus III inclusions 

The second consists of very tiny, roughly spherical masses of mate- 
rial which color intensely with basic dyes These basophilic bodies 
are of inconstant occurrence m both types of inclusion 

MICROCHEMISTRY 

The aforementioned tinctorial reactions of the inclusions are not 
of great significance from the point of view of microchemistry The 
fact that when the inclusion material is present rather diffusely in finely 
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divided form it stains less intensely and in a more acidophilic wa} than 
when it is aggregated in a compact mass does not of necessity indicate 
a difference m chemical constitution The diffeience in staining reac- 
tion may be due to a mass effect, the blue component of the stain 
being extracted more slowly from large masses of inclusion material 
than from smaller ones The observation that the inclusions m virus 
III infections tend to be more basophilic than herpetic inclusions when 
tested under parallel conditions may be explained on the same basis, 
for they are m general much denser when both aie examined forty- 
eight hours after inoculation 

Both types of inclusion are resistant to the solvent action of 
fixatures, indicating a protein constitution They are not destroyed by 
95 per cent alcohol or a dilute solution of formaldehyde, U S P 
(1 10), when these chemicals are used alone The concentiation of 
chloroform in Carnoy’s fluid can be increased to slightly over 80 per 
cent without injuring them Pure chloroform distorts the nuclei 
greatly, but traces of virus III inclusions may still remain The per- 
sistence of the herpetic inclusions is doubtful The peicentage of 
acetic acid in Zenker’s fluid can be increased to 95 without dissolving 
either kind of inclusion This would at first appear to indicate great 
resistance to acetic acid, but the acetic acid is applied m association 
with potassium bichromate and corrosive sublimate, which may inhibit 
its solvent action The reason for this reservation is that Cowdry 
and Kitchen ® obsei ved that the intranuclear inclusions characteristic 
of experimental yellow fever in monkeys withstand a high percentage 
of acetic acid in both Zenker’s and Carnoy’s fluid, but are readily dis- 
solved when 0 1 per cent acetic acid is applied to them m the fresh 
state 

Neither the herpetic nor the virus III inclusions give definitely 
positive Feulgen reactions for th}monucleic acid It is noteworthy, 
however, that only rarely are inclusions observed which remain entirely 
uncolored after application of the reagents to the same degree that the 
red blood cells and all cell membranes remain uncolored This com- 
plete absence of color reaction was established after long study in some 
of the least developed and most finely granular herpetic inclusions 
The larger herpetic inclusions aie often extremely lightl}'^ stained, but 
to measure the color is a difficult matter In quality, it resembles 
closely the rose pink of Ridgwaj^’s scale but its mtensit}'^ is less 
It ne^er approaches in strength the dark aster purple of the chromatin 
marginated on the nuclear membrane which is giving a typically positive 
Feulgen reaction Whether the color of the herpetic inclusions is suf- 
ficiently marked to justfy the listing of the majority of herpetic inclu- 
sions as feebly positive is doubtful 
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The virus III inclusions react a little more strongly It is rare to 
find any which do not exhibit just a tinge of rose pink In the case of 
the most compact ones, the rose pink is replaced by a light mallow 
purple But this mallow purple is still veiy much lighter than the color 
taken by the nucleai chromatin It is not unusual to find in the tes- 
ticles inoculated with virus III that some of the halos separating the 
inclusions from the surrounding nuclear membianes are themselves 
evenly colored a pale rose despite the fact that they are devoid of 
Msible contents 

The Feulgen reaction only in rare instances gives evidence of the 
existence of two kinds of material within individual inclusions both m 
heipetic and m virus III infections Almost always the coloi or lack 
of color IS uniform thioughout the inclusions Tiny vacuoles are, how- 
ever, sometimes present, which do not stain and which have been 
prevaously refeiied to In addition, one or as many as five or six 
intensely coloied pai tides may be distinguished within the inclusion 
These are the inconstant basophilic bodies already described They 
are colored just like the margmated chiomatm, and there is no reason 
to believe that they are anything other than very occasional traces of 
incompletely margmated material 

These tinctorial differences given by the Feulgen reaction would be 
devoid of significance were it not for the remarkable constancy and 
regularity in the results secured Indeed, this reaction is the easiest of 
all microchemical tests to employ, provided that care is taken not to 
use fixatives containing potassium bichromate or osmic acid The 
results described were obtained without any noticeable deviation after 
fixation in 95 per cent alcohol Carnoy’s fluid and alcoholic sublimate 

i 

COMMENT 

From the observations described it is clear that forty-eight hours 
after inoculation of the testicles of rabbits with active virus, the intra- 
nuclear inclusions produced by herpes and by virus III m these 
testicles can easily be distinguished from each other on morphologic 
criteria The virus III inclusions are much more compact than the her- 
petic ones Too much confidence should not be placed m the tinctorial 
differences brought to light because of the large experimental error 
existing in cytologic technic But the Feulgen reaction showed that 
both types of inclusion contain little or no thymonucleic acid, and their 
solubilities indicate a protein composition Whether the intranuclear 
inclusions caused by these two viruses can be equally clearly distin- 
guished in the earliest and in the latest stages of the injury remains to 
be determined, for in this investigation the tests have been applied, 
under comparable conditions, only to a single stage in their evolution’ 
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The principal theory concerning the nature of the inclusions orig- 
inated with Lipschutz and has been supported by Goodpasture and his 
associates Goodpastuie and Teague® wrote 

The constano with which the intranuclear bodies occur and the characteristic 
morphological and tinctorial properties which they present in experimental lesions 
of herpes febrilis in rabbits have convinced us that thev represent, as Lipschutz 
claims, the presence and growth, within the nucleus, of the specific virus of the 
disease It seems probable also that the virus itself may be obscured by a mantle 
of nuclear material which gives to the inclusions their usually homogeneous appear- 
ance and acidophilic staining quality We have observed, especially in 

the cells of the ovary and brain, a more basophilic staining reaction and a more 
granular appearance of the inclusions within nuclei filled with the included mass, 
and this mav possiblj' be due to an overgrowth of virus and a suppression m the 
formation of surrounding material 

111 another place,® these authois referred to their contention “that 
the intranuclear bodies are essentiall}^ masses of virus ” 

A little later Goodpasture expressed the same view with qualifi- 
cations 

It seems evident, however, that the material which constitutes the “inclusion” 
may partly at least be composed of coagulated nucleoplasm which maj-^ impart the 
acidophilic staining property of the inclusions It is to be noted, however, that 
when the minute granulations are discrete enough to be recognized as such they 
stain faintly basophilically, whereas the precipitate from the nucleoplasm of normal 
cells IS more acidophilic They are to be regarded at present as elementary bodies 
taking part m the structure of the herpetic inclusions 

Fmall}^ m his most recent paper Goodpasture said, m respect to 
herpes and rabies, that morphologic data indicative of micro-organisms 
as active agents are not convincing, and, further,^® he said 

So long as we conceive of virus diseases as infections due to living agents 
there is the obvious implication of a possibility of identifying these agents mor- 
phologicallj^ and of cultivating them on a non-living medium, thus submitting them 
to a more intensive studj On the other hand, if they are interpreted to be repro- 
duced onlv through the action of living cells of the host, it would seem useless 
to continue efforts in the direction of cultivation on a lifeless medium 

Here, I agree entirely with Goodpasture, except that, with the 
meager knowledge, I do not think it advisable to espouse any inter- 
pretation 

8 Goodpasture, E W , and Teague, O Experimental Production of Her- 
petic Lesions in Organs and Tissues of the Rabbit, J M Research 44 121, 1923 

9 Goodpasture, E W, and Teague, O Transmission of the Virus of 
Herpes Fibnlis Along Neries in Experimentallj Infected Rabbits, J M Research 
44 139, 1923 

10 Goodpasture (footnote 2) 

11 Goodpasture, E W Cellular Inclusions and the Etiology of Virus Dis- 
eases, Arch Path 7 114, 1929 

12 Goodpasture, E W Herpetic Infection, with Special Reference to 
In\ol\ement of the Ner\oiis S^stem, Medicine 8 223, 1929 
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The evidence as it stands is insufficient to justfy the contention 
that the inclusions are masses of virus oi even that they aie partly 
made up of virus The minute granulations -within the inclusions, 
which stain faintly basophilically and on which Goodpastuie is inclined 
to rely are, as he admits, to be seen only rarely — indeed, their presence is 
much more the exception than the lule — ^whereas actue \irus is present 
somewhere m the affected tissues m gieat abundance No proof has 
been offered that in the case of these ill defined gianules one is dealing 
with anjdhing other than finely divided nucleoprotein which is a little 
more acid m its reactions (i e , more basophilic) than the lest of the 
inclusion material In nuclei in the process of degeneiation it is natural 
to find variations in the reaction of nucleoprotein, which is so character- 
istically an amphoteric substance A slight shift m the iso-electnc point 
would be expressed by vaiiation in the response to acid and basic d}es 
When it comes down to details, the coloi taken by mateiials within the 
nucleus when stains are applied depends so much on fixation, mordanting 
and degree of differentiation that it is unsafe to base conclusions on 
any except pronounced diffeiences in tinctorial piopeities I do not 
wish to deny that virus III and the virus of herpes enter the affected 
nuclei They may or they may not do so, but the evidence which has 
been offered that the viiuses are actually micioscopically visible within 
the injured nuclei is not, m my opinion, convincing 

One can only speculate as to how the inclusions are pioduced There 
are many possibilities which are difficult to test expei imentally The 
viruses being substances, nonliving or living, which it has never been 
feasible to secure in the pure state and which are only recognizable by 
their injurious action, may, remaining invisible, enter the nuclei or act 
merely at the surface of the nucleus, on the cytoplasm or on the cell 
membrane At present one cannot say which No extraneous material 
has been detected within the injured nuclei It is tiue that the nuclei 
are sometimes swollen, indicating an entrance of fluid Some kinds of 
nuclei are more prone to do this than others, but one does not know 
what the fluid is It may contain virus just as watery filtrates contain' 
virus 

Evidently, therefore, until facts to the contraiy are piesented, it 
IS logical to look to the normal contents of the nuclei for the material 
giving rise to the inclusions In all nuclei, there is some acidophilic and 
some basophilic material, though the basophilic mateiial piedominates 
Under the influence of the virus, the former is gieatly increased in 
amount and concentrated m the central j^arts of the nuclei, while the 
latter is marginated on the nuclear membrane and is decreased in 
amount, finally disappearing entirely This could be explained on the 
basis of a change in hydrogen ion concentration, but of such a change 
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one has no evidence The increase in acidophilic (in reaht} basic) mate- 
rial might also be due to either increased formation or unmodified 
formation coupled uith decreased elimination, but again one has no 
measurements to go on 

The intranuclear inclusions m se\eral other Mrus diseases seem to 
be formed m much the same war as those of herpes and virus III, but 
the details of the process remain to be ascertained Further detailed 
comparisons, under controlled conditions, will be required before the 
exact degree of specificit} of the inclusions for the action of individual 
Mruses can be measuied 

When, finall} , one learns how the Auruses injure and kill just as 
one knows the phai macologic action of a few substances, it will pre- 
sumabl} be possible to produce intranuclear inclusions experimentalh 
b} other agents than rniuses If this production of t 3 'pical intranuclear 
inclusions should CAen be realized b)'^ puiposefully altering the activit}'' 
of cells, it IS possible that a Aims aviII at the same time have been cre- 
ated but this Avould not necessaril}’- be so For the present it seems 
to me than one must hold an open mind As I haA'^e insisted elsewhere,^" 
the presence of intranuclear inclusions in unknoAvn conditions should 
not be taken at face Aalue as indicating the action of some filtrable 
Alius This point of Me\A differs fiom that of Cole and Kuttner,® who, 
in the case of nucleai changes like those occurring in herpes simplex, 
assume a Airus to be piesent unless its absence can be demonstiated 

SUMMARY 

The comparison ot inclusions caused b}^ herpes and Aurus III in the 
testicles of rabbits under conti oiled conditions fort} -eight hours aftei 
inoculation shoAvs that 

1 The herpetic inclusions aie more finely granular and less com- 
pact than the virus III inclusions 

2 The clear halo separating the herpetic inclusions from the nuclear 
membranes is narroAAer than m the case of the Aims III inclusions 

3 The herpetic inclusions being less dense, are tinged more lightly 
Avhen the Feulgen reaction is applied than the virus III inclusions, 
though both usual!} gne a negatue reaction A few fine particles are 
occasional!} visible intensely colored by this test m the midst of the 
ground substance of the inclusions, particularly in those produced by 
Aims III 


13 Cowdrj, E V, and Scott, G H A. Comparison of Certain Intranuclear 
Inclusions Found in the Lners of Dogs with the Inclusions Caused b\ Virus III 
Arch Path 9 1184 1930 
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4 Both types of inclusions may occasionally exhibit a basophilia, 
eithei in a diffuse way of the ground substance of the inclusions or of 
fine particles embedded in them This basophilia is not necessarily indi- 
cative of the piesence of virus The diffuse and punctate basophilias 
seem to coi respond respectively with the light coloiation of ground sub- 
stance and the intense coloration of fine particles obtained in it by the 
employment of the Feulgen leaction 

5 Both types of inclusions in lare instances contain a few chiomo- 
phobic vacuoles This is paiticularly noticeable m virus III inclusions 

6 Both types of inclusions are equally resistant to solvents con- 
tained in fixatives emplo3^ed m the preseivation of tissues 
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Thomas Addison^ in 1849 first described the s3''mptom complex 
which toda} bears his name His description in 1855 of the charac- 
teristic features of the morbid state, namely, anemia, geneial languor 
and debilit}^ remarkable feebleness of the heart action, irritability of 
the stomach and a peculiar change of color in the skin, occurring in 
connection with a diseased condition of the supiarenal capsules, remains 
complete In the eleven cases lepoited b}'^ him the lesions found in the 
suprarenal glands were as follows tuberculosis, six, cancer, foui, and 
atrophy, one 

The suprarenal glands were discovered by Eustachms - in 1563 
The oldest recoid of an illness which might have been Addison’s disease 
was reported by Maranon ® This writer found an account of the illness 
of a young piiest, which was recorded in the “Histona piimitivia y 
exacto monasteiio del Escorial ” The priest’s illness occuried in the 
years from 1554 to 1557 and dated from a fright incurred during a 
stoini when lightning struck the monastery The illness was one of 
melancholia and emotional instability, the color of the skin changing to 
a sad pallor The patient lingered along from bad to woise, and finally 
died after an illness that lasted three years 

Wilks'* review'ed tlurty-three instances of this condition, including 
five of Addison s original cases Although he did not recognize the 
nature of the lesion in the supiaienal glands, there is little doubt from 
his description that they were all tuberculous 

Submitted for publication, Jan 20, 1930 

* From tbe Department of Pathology, Albany Hospital 

1 Addison, Tbomas Anemia, Disease of tbe Suprarenal Capsules, London 
!M Gaz 43 517, 1849, On tbe Constitutional and Local Effects of Disease of tbe 
Suprarenals, London, S Highly, 1855 

2 Eustachms quoted by Garrison, F H History of Medicine, ed 2, Phila- 
delphia, W B Saunders Company, 1917 

3 Maranon, G Siglo med 70 605, 1922 , abstr , J A M A 80 881, 1923 

4 Wilks, Samuel On Diseases of the Suprarenal Capsule or jMorbus addisonii, 
Gu\’s Hosp Rep 8 1, 1862, Cases of Suprarenal Disease with Remarks, ibid 
11 23, 1865 Wilks Samuel, and Daldy, T M On the Constitutional and 
Local Effects of Disease of the Suprarenal Capsules m “A Collection of the 
Published Writings of Thomas Addison ’ London, The New S\denham Societv, 
1868 
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Bailow ^ repoited a case in a woman, 42 yeais old, who died showing 
the classic addisonian syndrome At necrops} , extreme atrophy of both 
suprarenal bodies was found The atrophy was so marked that the 
suprarenal glands weie not discovered until the abdominal organs had 
been removed from the body and a caieful dissection made In one of 
the kidneys was a gummatous lesion, but Barlow did not associate this 
with the atiophy of the glands He mentioned Legg, Godhart, Eastes, 
and Davy as having described similar cases Coupland “ reported 
a case of Addison’s disease with necrospy, in which there was no 
trace of the right suprarenal and in which the left gland was about one 
third the normal size At that tune, he was able to find five similar cases 
reported in the literature, one with entire absence of both suprarenals 

Lewiii ‘ made an extremely comprehensive review of the literature 
to 1892 In his first report he cited 683 cases of Addison’s disease In 
two of these there was complete absence of both suprarenal glands , in 
four cases the light gland, and in two the left gland could not be found 
In the fiist series were twenty-three cases of Addison’s disease in 
which both glands were markedly atrophied In his second report of 
three hundred and nmet 3 -two was one case of Addison’s disease with 
complete absence of both supraienal glands, three with the right 
and one with the left suprarenal gland absent In the second report 
were ten cases with both suprarenal glands markedly atrophied 

Phillips ® reported one case of Addison’s disease with atrophy of 
the supiarenal gland as the essential lesion In the literature at that 
time he found reports of fourteen instances of simple atrophy of the 
suprarenal glands associated with symptoms of Addison’s disease He 
stated that his case was the first reported in this country and that m 
three cases the glands had been entirely absent 

Spencer ® reported a case of Addison’s disease in which at necropsy 
entire absence of the suprarenal glands was noted 

Chvostek^® described a young man in whom Addison’s disease 
developed following a bilateral perinephric infection which resulted in 
total destruction of the suprarenal glands with death in a short time 

5 Barlow, Thomas Simple Atrophy of the Suprarenal Capsule and Gumma 
of the Kidney in a Case of Addison’s Disease, Tr Path Soc London 36 433, 1885 

6 Coupland, Sidney Atrophy of Adrenals with Addison’s Disease, Tr Path 
Soc London 36 423, 1885 

7 Lewin, G Ueber Morbus addisonii, Chante-Ann 17 536, 1892 

8 Phillips, Carlin Addison’s Disease with Simple Atrophy of the Adrenal 
Bodies, I Evper Med 4 581, 1899 

9 Spencer, cited by Hektoen and Riesman Text Book of Pathology, Phila- 
delphia, W B Saunders Company, 1901 

10 Chvostek, cited by Tieken, T Addison’s Disease Report of a Case with 
Acute Onset Terminating in Rapid Improvement and Complete Recovery Am T 
M Sc 152 422, 1916 
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Bittoif “ collected from the literature reports of fort3’'-seven cases 
of Addison’s disease in which neciopsy revealed atiophj^ of the supra- 
renal glands To this series, he added five of his own, three coming to 
necropsy with the same condition In a study of the supiarenal glands, 
three showed involvement of the coitex only, the remainder, involve- 
ment of the whole organ In all but one case there was present a 
hyperplastic condition of the 13'mphoid tissues He believed with 
Lofflei that there is a relation between status thymicol3mphaticus 
and Addison’s disease 

Swan and Bortree reported seven cases of Addison’s disease 
Tubeiculosis of the suprarenal glands was present m all three cases 
The3^ found that the death rate from Addison’s disease was 0 4 pei 
hundred thousand population for the registiation aiea of the United 
States Rowntree gave the death late for the British Isles as 0 6 per 
hundred thousand and of Japan as 0 04 per hundred thousand population 

Mohlei and Fleming each reported a case of Addison’s disease 
in which necrops3'- showed gioss absence of suprarenal tissue How- 
ever, microscopic examination of the fatty tissue m the area where the 
supiarenal glands are normally found revealed small islands of 
chromaffin tissue 

Pappenheimer published a stud3'^ of hypoplasia of the suprarenal 
glands in association with malformations of the brain In the older 
references, the statement was frequently made that m cases of anen- 
cephaly and kindred malformations the suprarenal glands may be 
entirely wanting In concluding he made the statement that the small 
size of the suprarenal gland is due wholl3' to the failure of development 
of the fetal zone of the cortex, and suggested that it is this transitory 
cortical tissue which is m some way correlated with the normal develop- 
ment of the brain Kohn stated that severe malfoimations or absence 
of suprarenal glands occur almost solelv m monsters especiall3'' 
anencephaly 

11 Bittorf, A Addison’s Disease of Suprarenals, Munchen med Wchnschr 
73 1928, 1926 

12 Loffler, W Beitrag zur Kenntnis der Addison’schen Krankheit, Ztschr f 
klin Med 90 265, 1920 

13 Swan, W H , and Bortree, L W Addison’s Disease with Report of Cases, 
Boston M & S J 194 712, 1926 

14 Rowntree, L G, and Snell, A M Clinical Experience with Addison’s 
Disease, Ann Int Med 3 6, 1929 

15 Mohler, H K Addison’s Disease Discussion of Sj’rnptoms , Report of a 
Case with Autops^ Findings, M Clin North America 4 1255, 1921 

16 Fleming, C M Fatal Case of Addison’s Disease, Brit M J 1 951, 1922 

17 Pappenheimer, A kl Hvpoplasia of Adrenals m Anencephalj, Proc Newr 
Path u path Anat 40 387, 1927 

18 Kohn A Anencephalie und Nebenniere, Arch f mikr Anat u. 
Entw icklungsm 1G2 113, 1924 
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Con 3 ^beaie^" collected a senes of cases of Addison’s disease which 
occurred between the yeais 1904 and 1923 at Guy’s Hospital, all with 
neciopsy Of the twenty-nine patients, twenty were males and nine, 
females, and in moie than half death occurred between the ages of 20 
and 40 In twenty-two the supiarenal glands were found tuberculous, 
and 111 seveial they appealed to be in a condition of simple atiophy In 
one case of simple atrophy, the condition was so extreme that complete 
and caieful search failed to reveal any evidence of either gland The 
cases with atrophy of the suprarenal glands showed remarkable freedom 
from tubeiculous lesions and in only two of the seven cases was there 
old tubeiculous scairing in the lungs and in none any evidence of actue 
or recent tubercle 

Wahl cited a case of Addison’s disease in which there was a 
condition of the suprarenal glands resembling atrophy, but which he 
believed to be a perverted and prolonged embryonic process 

Harbitz stated that in twent 3 '^-five years he had examined twenty- 
two cases of Addison’s disease, and had always found extensive destruc- 
tive lesions in both supraienal glands Tuberculous lesions were present 
m twenty, and severe and chi onic inflammation and atrophy in two cases. 
Krause-- associated atioph 3 ^ of the suprarenal glands in Addison’s 
disease with a pathologic condition in the hypophysis 

Voigt reported the case of a woman, 43 years old, who died follow- 
ing one year of progressive weakness, loss of weight, vertigo and 
increasing pigmentation of the skin The Wassermann reaction of the 
blood was strongly positive The clinical diagnosis was Addison’s 
disease At autopsy, in spite of caieful search in the region of the 
kidney and the entire abdomen, no suprarenal tissue was found on 
either side Supiarenal arteries could not be demonstrated A definite 
status l 3 auphaticus was present 

Wakefield and Smith repoited three cases of Addison’s disease 
with necropsy on two of the patients One showed caseous degeneration 
of both suprarenal glands The other showed two types of lesions, 

19 Conybeare, J J , and Millis, G C Observation of Twenty-Nine Cases of 
Addison’s Disease Treated in Guy’s Hospital Between 1904-1923, Guy’s Hosp 
Rep 74 369, 1924 

20 Wahl, H R Malformation of Adrenal Glands with the Clinical Picture 
of Addison’s Disease, M Clin North America 7 1357, 1924 

21 Harbitz F The Suprarenals in Addison’s Disease, Norsk Mag f 
Laegevidensk 87 371, 1926, abstr, J A M A 87 290, 1926 

22 Krause, E J Zur Pathologic des Morbus addisomi, Beitr z path Anat 
u z allg Path 78 282, 1927 

23 Voigt, W Angeborenes Fehlen beider Nebennieren, Centralbl f all" 
Pathol u path Anat 40 387, 1927 

24 Wakefield, E G, and Smith, E E Addison’s Disease, Siiprarenalopathics, 
Sclerosis of the Glands of Internal Secretion, A.m J M Sc 174 343, 1927 
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one gland could not be found, and the othei showed an acute process 
superimposed on an old sdeiosis They believed that the gland which 
could not be found was destroyed by the same process as was present 
in the othei gland The family history is interesting m that seven males 
in four generations had had bionzmg of the skin from birth It sug- 
gests a congenital lack of chromaffin tissue and perhaps a similar cause 
for the absence of the one gland 

Kovacs reported eight cases of Addison’s disease In four, 
tuberculous degeneration of both suprarenal glands was found, and in 
the othei foui the glands were markedly atrophied In one case, the 
atrophy was of the so-called idiopathic type and in the other thiee, the 
suprarenal vessels were thrombosed He said nothing about the 
embryonal development of the suprarenal glands or the possibility of a 
congenital absence of these glands 

Keifei leported the case of a woman, 58 yeais old, who died of 
Addison’s disease Necropsy disclosed a high grade of atroph}”^ of the 
suprarenal glands with some fibrous regeneration 

Medlar reported two cases of Addison’s disease, one with status 
thymicolymphaticus, m which the suprarenal glands were small and firm 
Microscopic examination showed marked atrophy of the cortex and 
large areas with no suprarenal parenchyma Marked fibrosis of the 
cortex and medulla and lymphocytic infiltration throughout both 
organs were piesent In the second case with generalized lymphoid 
hyperplasia, no suprarenal glands could be found on gross examination 
and no accessory suprarenal tissue around or in the kidneys, along the 
ureters or in the pelvic tissue A section of the tissue in the region 
where the suprarenal glands are normally found showed here and there 
small clumps of cortical or of medullary tissue in which there was 
extensive lymphocytic infiltration The areas containing suprarenal 
parenchyma showed some of the parenchymal cells necrotic and invaded 
by mononuclear and polymorphonuclear leukocytes Both of these cases 
were associated with lymphoid hyperplasia, and Medlar was of the opin- 
ion that “Addison’s syndrome is produced only in cases of extreme 
suprarenal insufficiency and that status thvmicolymphaticus is but an 
indication of adrenal insufficiency ” 

Brenner leported five cases of Addison’s disease in which atrophy 
played the important idle In his fifth case, no supiarenal tissue was 

25 Kovacs, W Zur Nebenniereiipathologie, Beitr z path Anat u z allo- 
path 79 213 1928 

26 Keifer, Hans Addisonsche Erkrankung mfolge chronischer Nebennieren 
Dvstrophie mit adenomartigen Regeneraten, Arch f path Anat 265 472, 1927 

27 Medlar E M A Report of Two Cases of Essential Adrenal Insufficiency 
(Addison’s Disease), Am J Path 3 135, 1927 

28 Brenner O Atrophy of Cortex of the Suprarenals, Quart T Med 22 1^1 
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found in spite of prolonged seaich He suggested that the pathologic 
process is a neciosis of cortical cells caused by some unknown toxin 
which has a special affinity foi them The few cortical cells left after 
the primal y damage are piobably ovei worked and the subsequent 
degeneration is possibly due to exhaustion atiophy 

Lawrence and Rowe reported nine cases of Addison’s disease In 
SIX cases, no neciopsy was peifoimed, but in the otheis the supra- 
renal lesions weie as follows atrophy one, tuberculosis one and cai- 
cmoma one 

Karsnei pointed out that atrophy of the suprarenal glands may 
occur in old age, and he found one instance of Addison’s disease with 
atrophy of the supiarenal glands as the essential feature 

Philpott reviewed 2,550 cases m which autopsy was pei formed and 
found foul teen which could be classified as Addison’s disease The 
suprarenal lesions in these were as follows tuberculosis seven, metas- 
tatic carcinoma four, mycosis fungoides one, simple atroph}'^ one and 
amyloidosis one He went on to discuss the case of amyloidosis and 
failed to mention further that of simple atrophy 

Fetter made a brief review of the literatuie and found one hundred 
and twenty-one cases of Addison’s disease reported showing pathologic 
evidence in the suprarenal glands as follows atrophy twenty-two, 
tuberculosis eighty-nme, carcinoma seven, mycosis fungoides one and 
amyloidosis, one According to his report, he found no cases in which 
the suprarenal glands could not be found 

Barker®® reviewed the literature of Addison’s disease to 1929 
and added twenty-eight cases collected in the previous eighteen years 
at the Mayo Clinic In one, complete absence of suprarenal tissue was 
noted In another, one suprarenal gland was a solid calcified mass 
about the size of a normal gland, and the only remains of the other 
gland weie two small nodules of rather dark colored tissue, each about 
5 mm in diameter Histologically, these consisted of deeply pigmented 
medullary tissue with a narrow margin of normal sized but deeply pig- 
mented cortical cells 

29 Lawrence C H , and Rowe, A W Studies of the Endocrine Glands, 
Endocrinology 13 1, 1929 

30 Karsner, H T Text Book of Human Pathology, Philadelphia, J B 
Lippincott Company, 1926 

31 Philpott, N W Addison’s Disease in Association with Amyloidosis Ann 
Int Med 1 613, 1927-1928 

32 Petter, C K Addison’s Disease, with Report of Two Cases and Review of 
the Literature, Minnesota Med 12 194, 1929 

33 Barker, N W The Pathologic Anatomy in Twenty-Eight Cases of 
Addison’s Disease, Arch Path 8 433, 1929 
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Debarge discussed the case of a pieMOUsly health}^ man, aged 90, 
uho died apparently of bronchopneumonia Autopsy disclosed, in 
addition to the pneumonia, complete absence of the right suprarenal 
gland There was none on the left m the normal place, but a small mass 
was found in the letroperitoneal tissue near the tail of the pancreas 
Serial sections of this mass levealed nothing which could be identified 
as suprarenal tissue, but there was considerable tuberculous caseation 
The light kidney contained a tumor mass which almost doubled its 
noimal size It consisted microscopicall}'^ of fibrous tissue, necrotic 
material and t 3 '’pical suprarenal cortical cells Chromaffin cells could not 
be identified b}' staining The tumoi cells showed malignant changes 
The author concluded in his second paper that prolonged life is possible 
with an infinitesimal number of supiarenal cortical cells, and that a 
strictl}’’ cortical malignant h 3 'pernephroma can reproduce exactl 3 ’^ the 
function of normal suprarenal cortical cells 

REPORT OF CASE 

The case heie described is fiom the medical service of Dr Thomas 
Ordway, of the Albany Hospital, wdio peiinitted me to use the clinical 
lecord. Dr F Constance Stewart supplied the clinical histoiy 

Histoiv — A white woman, aged 35, unmarried, entered the Albany Hospital 
in a state of marked asthenia She gave a history of progressive weakness for 
a period of five months This had been intensified during the few days before 
admission owing to the increased nausea and vomiting that had developed 

Because of the extreme illness of the patient and the lack of any family from 
whom to obtain an adequate history, little information as to the previous events 
in her life was ascertained She had lived with her parents until they died a few 
\ears previousfi^ Recently she had attempted light housekeeping 

Eiamimtioii — When one first sa\v the patient, one was impressed not only by 
her extreme prostration, but also by the uniform brown pigmentation of her skin 
This w'as most marked on the exposed surfaces of the face, neck, hands and arms 
She appeared as one recently returned from a vacation by the seaside, but she had 
not had prolonged exposure to the sun’s ravs since making a tour through the 
southwestern states the preceding winter The mucous membranes, W'hich were 
slightly cjanotic, showed no pigmentation 

In addition to the asthenia and pigmentation, the most marked physical abnor- 
malities were the w'eakness of the heart sounds and the very low blood pressure 
When the patient was first seen, no sounds could be heard by the auscultatory 
method of obtaining the blood pressure An effort was made to raise the blood 
pressure by injections of epinephrine hydrochloride, but at no time did the systolic 
pressure get abo^e 76 mm of mercury, or the diastolic above 50 mm She com- 
plained greatly of soreness and stiffness in various parts of the body where the 
injections were gnen Because of this low' pressure, all attempts to obtain blood 
for chemical and serologic studies w'ere unsuccessful 

34 Debarge, Claire Hi pernephroma w'lth Suprarenal Aplasia, J de physiol 
et de path gen 26 639, 1928, abstr , A.rch Path 7 1115, 1929 
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The urinalysis showed a slight trace of albumin with a rare leukoc}de and an 
occasional cast The hemoglobin was 93 per cent (Sahli) , the red blood cells, 
4,590,000, the white blood cells, 3,320, with a difierential count of 65 per cent 
neutrophils and 35 per cent lymphocytes 1 he temperature ranged between 95 5 
and 101 F The pulse rate fluctuated between 70 and 130, and the respirations 
varied from 20 to 30 per minute 

After the fluids had been forced for a few days, first by proctoclysis and then 
by mouth, the patient improved so that a careful roentgenographic study of the 
lungs and the gastro-intestinal tract could be made No pathologic changes were 
revealed to aid in the diagnosis The heart appeared smaller m size than the 
usual normal 

Although the patient had shown a few signs of improiement, she suddenly 
became much weaker on the twelfth day after admission and died 

Dtagnosis — A clinical diagnosis of Addison’s disease was made Anatomic 
diagnoses Addison’s disease, congenital aplasia of the suprarenal glands and edema 
of the lungs Microscopic diagnosis congenital aplasia of the suprarenal glands, 
with ectopic foci of suprarenal cortical tissue, acute congestion of the lungs, con- 
gestion of the spleen and cutaneous melanosis 

Ncoopsy — Necropsy was performed se\en and one-half hours after death by 
Dr V C Jacobsen and Dr E H Crosby The bodj was that of a fairly well 
developed, poorly nourished white woman, 64 inches (162 6 cm) long Rigor 
mortis and postmortem lividity were present, with moderate edema of the feet and 
ankles There was a marked brownish tinge of the skin over the face and neck, 
and spots of brownish pigment over the chest and abdomen 

The right inguinal glands were enlarged The hair was brown, turning gray 
Ears, nose and mouth were normal A small conjunctival hemorrhage was present 
in the left eye 

The abdominal fat appeared normal The mesenteric hmph nodes were shghtlv 
enlarged, and the retroperitoneal lymph nodes were about 1 5 cm in diameter and 
were hard, but not caseous 

The pleural and pericardial cavities were normal The mediastinal glands were 
not enlarged 

The heart was in systole It was somewhat reduced in size The coronary 
vessels were not palpable 

The lungs were moderately edematous throughout The hilic Ijmph glands 
were of normal size 

The spleen weighed 145 Gm It was s'ate blue externally and soft On section, 
the lymphoid follicles were prominent 

The gastro-intestinal tract, pancreas and liver were normal 

The gallbladder was dilated and its wall thickened Three large stones could 
be felt in its cavity and one in the cystic duct The external surface was streaked 
with red, especially in the fundus On section, the wall was thickened and firm 
It was filled with a mucous, watery fluid Three large mulberry stones, 2 cm m 
diameter, lay free in the lumen The gall ducts were patent 

The kidneys weighed 110 Gm each They were of similar appearance The 
capsule stripped with slight difficulty and left a smooth surface On section, fine 
whitish streaks were seen throughout the cortex The cortex averaged from 4 to 
5 mm m thickness, and the general topograph} was normal The pelvis and 
ureters were normal 

The urinary bladder was contracted and emptv 
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The uterus was small and firm, the tubes normal The ovaries were small 
and, on section, contained several C 3 sts filled uith a clear yellow fluid 

The aorta re\ealed a few yellowish atheromatous patches in the abdominal 
portion 

Search was made for the suprarenal glands in situ, but the} could not be found 
after close inspection of the abdomen and the retroperitoneal tissues The kidneys, 
the perirenal fat and the surrounding tissues were removed en masse The perirenal 
tissue was carefully dissected and explored Nothing resembling suprarenal tissue 
could be discovered Several enlarged l}mph nodes were encountered All the 
loose retroperitoneal tissue was therefore put in Zenker’s fluid for microscopic 



Fig 1 — Photomicrograph of a section taken from the retroperitoneal tissues 
about the superior poles of the kidneys showing a compact islet of cells which much 
resembles the zona reticularis of the suprarenal cortex Near the center is a nutrient 
vessel 

stud} Nothing was seen on an} of the viscera, suggestive of aberrant suprarenal 
tissue 

Htci oscopic Erammation — The lungs presented acute congestion, edema, slight 
hemosiderin pigmentation and catarrhal bronchitis The spleen showed acute con- 
gestion and an increased number of poh morphonuclear leukocytes in the blood 
spaces The gastro-intestinal tract showed some engorgement of vessels m the large 
intestines The pancreas and the Iner were normal In the gallbladder there were 
chronic inflammator} changes ^Melanin was present m moderate amount m the 
malphigian la}er of the skin In the kidne}S were cortical areas of round cell 
infiltration A few glomeruli showed capillar} sclerosis 
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In two of the sections of the retroperitoneal tissues, islands of cells were 
found such as the one illustrated in figure 1 These islands were composed of 
compact collections of cells which had many points of resemblance to those of the 
suprarenal cortex the same fine granulation, deeply eosinophilic staining of the 
cytoplasm, hpoid and fat droplets In addition, some of them contained a pale 
brownish-yellow pigment suggesting that of the zona reticularis of a suprarenal 
gland These cell aggregates were not encapsulated, but a nutrient vessel occupied 
a prominent position in each 

COMMENT 

Lying as they do, surrounded by fat, the question arises, aie these 
cell groups exhausted fat cells ^ A conclusive answer is impossible, but 
in their pigmentation and staining properties they more closely resemble 
suprarenal cortex than exhausted or fetal fat cells No rests of the 
appearance of medullary tissue were found, but the chromaffin tissue 
of suprarenal origin is not so characteristic as to be identified with cer- 
tainty The patient was undernourished but not emaciated, and fat 
exhaustion is usually seen only in the most cachectic persons It is my 
opinion that these cell aggregates in the perirenal fat represent supra- 
renal cortical tissue 

Loeper and 011ivier®“ reported the case of a woman, 31 years old, 
who died showing the classic symptoms of Addison’s disease At 
necropsy, both suprarenal glands were found involved m a fatty meta- 
morphosis in which no inflammatory or infectious process could be 
demonstrated Figure 2 is a copy of a picture in their article showing 
the infiltration of fat cells into a portion of a suprarenal gland It can 
be safely said that at some time m their patient’s life supiarenal glands 
of noimal contour probably existed I believe that in the case here 
repoited supiarenal glands as such were never formed, but that the 
scanty amount of tissue nevertheless was sufficient to maintain life for 
thirty-fii^e years 

It has been shown by Webber that when the suprarenal glands are 
apparently absent, careful search will often disclose the tissue in other 
situations, on the liver, on the kidneys or somewhere along the alimen- 
tary tract This heterotopia of the suprarenal glands was emphasized 
by Miloslavich,®^ who collected and reported fourteen cases of heteio- 
topia of the suprarenal glands 

35 Loeper, M , and Ollivier, J Metamorphose adipense des deux capsules 
surrenales avec melanodermie. Bull et mem Soc med d hop de Pans 50 312 
1926 

36 Webber, C V Heterotopia of Adrenals m Liver and Kidneys Am J M 
Sc 169 696, 1925 

37 Miloslavich, L H Ueber Bildungsanomahen der Nebenmere, Virchows 
Arch f path Anat 218 131, 1914 
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The factors leading to congenital anomalies of the suprarenal glands 
can be better understood if the embryology of these bodies is reviewed 
brief!} 

The cortex and the medulla have entirely difterent developmental 
histones In the lower vertebrates (fishes), the two parts of the gland 
continue separate throughout life In the ascending mammalian scale, 
the two parts become more and more closely united until in mammals 
the} form a single oigan The cortex develops from mesoderm, first 
appearing m embryos of from about 5 to 6 mm 



Fig 2 — Infiltration of fat cells into the suprarenal gland The arrow points 
to a blood vessel There is a marked resemblance to the islet in figure 1 The 
picture IS taken from Loeper and Ollivier (Bull et mem Soc med d hop de Pans 
50 312 [Feb ] 1926) 

At about the level of the cephalic third of the mesonephros, the 
mesothehum sends outgrowths into the mesenchyme These outgrowths 
soon lose their connection with the mam mass of mesothehum and con- 
stitute the anlage of the suprarenal cortex The medulla has an entirely 
independent origin, being derived from ectoderm as part of the 
peripheral sympathetic nervous system The cells of some of the sympa- 
thetic ganglions difterentiate into sympathoblasts and pheochromoblasts, 

38 Baile\, F R Textbook of Histo1og\, ed 3 New York William Wood & 
Company, 1910 
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which give use to the sympathetic cells and the chromaffin cells, respec- 
tively These cells soon separate from their ganglions of origin and 
come to be fiist near, then within, the developing cortex, thus forming 
the medulla 

From the development of the supraienal gland, it is apparent that 
a great deal depends on the two anlagen from the ectoderm and the 
mesodeim being brought together and surrounded by a capsule Let us 
suppose that the union failed to take place The cortex and the medulla 
could he neai each other, but distinctly sepaiate Or they might wander 
far from their normal resting places and come to he in widely removed 
regions The same influences that govei n such union might conceivably 
create a much fragmented suprarenal apparatus These fragments might 
be very small but sufficient to sustain life up to a ceitain age after 
which signs of insufficiency would develop with the typical Addison’s 
syndrome The many insults of disease to which the human bod} is 
subjected in the struggle to adulthood might cause degenerative changes 
in such suprarenal rests or lead to their ultimate exhaustion Graham 
pointed out that extensive necrotic changes may occui in the suprarenal 
cortex in diphtheria, scarlet fever, measles and other infectious condi- 
tions He mentioned a fatal case of measles in which the supraienal 
glands in a woman 35 years old showed complete necrosis of all thiee 
cortical zones, as well as of the medulla It is true that a very small 
amount of suprarenal tissue is sufficient to sustain life, but exactly how 
much that is for a given age is not known Also knowledge is in an 
unsettled state as to whether medulla or cortex or both layers can 
produce epinephrine 

It cannot be stated categoi ically that the retropeiitoneal islands pie- 
sent in the case lepoited here were tiuly suprarenal tissue I believe 
that they weie, but the evidence as adduced is offered only foi what it 
IS worth In the absence of definite supraienal glands, some form of 
lest must have sustained life, in this instance, to the age of 35 yeais 

SUMMARY 

Of all the diseases affecting the supraienal glands, atrophy is one 
of the least common, and absence of these glands is rare It is not known 
exactly how much supraienal tissue is essential to life, but a very small 
amount often seems to be sufficient It is not necessary foi supraienal 
tissue to be in the noi inal position , aberrant rests may be found almost 
anywhere within the abdomen 

The case of a woman who died at the age of 35 years is reported, 
in whom at neciopsy no gross evidence of supiaienal tissue could be 

39 Graham, G S Tovic Lesions of the Adrenal Gland and Their Repair 
J jM Research 34 241, 1916 
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discovered Microscopically, small islands of suprarenal cortex were 
tound near the superior poles of the kidneys embedded m retro- 
peritoneal fat 

It IS e\ident that in cases such as this, the embryonic development of 
the suprarenal gland has been faulty, but that cortical and medullary 
tissue has existed m sufficient amount to sustain life for many years, 
finally to become exhausted, a condition resulting m typical Addison’s 
disease and death 



RHEUMATIC PERICARDITIS WITH POLYPOID 

FORMATIONS ^ 

MILTON G BOHROD, MD 

CHICAGO 

In the pencarcUum of a man with typical rheumatic heart disease, a 
peculiar polypoid mass was found The patient, 27 years old, white, died 
of cardiac decompensation from iheumatic endocarditis of long stand- 
ing, with mitial stenosis and leguigitation The endocarditis followed 
two attacks of iheumatic fever Although the patient was under obser- 
vation most of the time, clinical evidence of pericarditis was never found 
Necropsy disclosed an old mitral and aortic valvulitis with calcifi- 
cation of the large irregulai vegetations Engrafted on this old process 
was a recent initial, aortic and tiicuspid endocarditis in the form of 
fine pearly nodules at the free margins of the valves The left auricle 
and both ventricles were greatl}' hypertrophied, and the left auricle, 
right ventricle and, most of all, the right auricle were dilated The 
heart, with the pericardium, weighed 1,400 Gm 

The unusual features were in the pericardium (fig 1) There were 
adhesions between the pericardial layers, m most places fibrinous and 
easily broken, but m the region of the interventricular septum anteriorly 
the two layeis were firmly bound together From about 75 to 100 cc 
of cloudy, slightly biowmsh fluid was found in the sac Both layers 
were co\ered b} shaggy fibrinous material easily stripped ofl: The 
color of the pericardium was chocolate brown 

At the reflection of the parietal pericardium from the right auricle 
posteriorly hung a large hydatidifoim mass, 7 cm long, 8 5 cm wide and 
about 2 5 cm thick The distal two thirds of this mass was made up of 
several dozen bluish, polypoid bodies from 4 to IS mm in diameter, a 
few of them solid but most of them filled with blood in various stages 
of inspissation In some, the contents were thick and chocolate brown 
From the posterioi part of the mass hung a loop of firm tissue, 1 5 mm 
thick, from the lowest point of this loop, a thinner strand of tissue, 
1 mm thick and 4 cm long, descended, and from its tip hung, like 
a pendant, a flat triangular solid body 17 by 10 by 5 mm A smaller 
pendant hung b} a fine threat fiom the extreme left of the large mass 
Over the surface of the auiicle and underneath the auricular appendage 
there were tiny biowmsh projections, from 0 5 to 3 mm in length, 
usually solid but occasionally cystic the contents of the cysts being old 

* Submitted for publication, ilarch 12, 1930 

“"From the Department of Patholog} and Bacteriology, Unnersity of Illinois, 
College of IMedicme 
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blood When the adhesions anteriorl) were removed theie were seen 
isolated blood-containing cysts similar to those in the large mass On 
the anterior surface of the left ventricle there was a single, button-hke 
projection surmounted b}^ several tiny polypoid masses 

Microscopicall}^ the polypoid bodies were cysts with walls of varying 
thickness, lined b}^ a single layer of flattened cells and filled with 
er\throc}tes (fig 2) The solid bodies showed all the stages from 



Fig 1 — The under surface of the poljpoid mass 


only partly oiganized thrombotic masses to old hyaline connective tissue. 
In the vails of the C3Sts were maii}’^ macrophages filled with blood 
pigment 

Between the C3'sts were dense infiltrations pimcipalty of large pale 
cells of the histioc3de or macrophage t3’'pe but containing also 13'^mpho- 
C3Tes and a few plasma cells The cells were often large, with two or 
three nuclei Frequentl3’^ these accumulations were nodular and near 
blood Aessels giving the appearance of Aschoff nodules, much larger. 



BOHROD— RHEUMATIC PERICARDII IS 


53 


howevei, than those ordinal ily found in the myocardium Several of 
the nodules had necrotic centers 

The free surface of the epicardium and often also the external sur- 
faces of the polypoid masses were covered by clumps of fibrin, most of 
them fused into hyaline masses But in addition to fibrin there were 
large numbers of red blood corpuscles, some monocytes and lymphocytes 
The granulocytes were few The fibiin could at times be seen to bridge 
over two masses of old granulation tissue In such cases, a c\sthke 
space was left filled with red blood cells When the fibrin was adherent 



Fig 2 — Section through a group of larger polypi Most of the blood has 
fallen out of the large cysts On the right is one of the solid bodies Hemalum 
and eosin 


to the pericardium or to the older granulation tissue, the endothelium 
was destro3'^ed, but sometimes endothelial cells, apparently from the 
periphery, covered part of these newer fibrinous bridges , in a few cases 
complete endothehum-hned cysts were thus formed, enclosing the hemor- 
ihagic exudate 

COMMENT 

In a healing or healed pericarditis there are often found endothehum- 
hned spaces, small or large , in the common large pencardial plaques, they 
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are frequent Occasional!}' these spaces become laigei, foiming small 
cysts In one case, Lauche ^ found numerous cysts langmg in size 
to that of a pea, ovei the surface of the light ventricle The explanation 
for these spaces and for Lauche’s cysts has been that the endothelium- 
coiered, organized fibrinous masses m a fibrinous pericarditis have 
fused at their tips, enclosing small spaces W ith the continuous motion 
of the heart, these spaces gradually became larger This explanation 
can I think, be substantiated in my case 

The only feature left to explain is the blood in the C3sts Lauche’s 
cysts were filled with clear fluid If, however, the inflammation had 
been hemorrhagic, blood would have been enclosed m the cysthke spaces 
and would gradually have undergone organization That, in the present 
case, one has to deal with a hemoirhagic inflammation is indicated by 
the lecent lecurrent hemorrhagic pericarditis and by the chocolate 
brown coloi of the pericardium and the fluid m the pericaidial sac 
Thorel ” pointed out that rheumatic pericarditis is often hemorrhagic 
Grossly the mass m the pencaidium lesembles somewhat a neo- 
plasm Timme ® reported a much smallei mass m the pencaidium as a 
cavernous hemangioma It is inteiestmg that in his case, too, mitral 
stenosis and insufficiency were piesent Histologically, the “structure 
showed a collection of dilated blood vessels The walls of 

these vessels contained no muscle or elastic tissue whatever, they weie 
fibrous in character The contents of the vessels were typical blood 
clots ’’ Except for the cellular infiltrate between the' C} sts in my case, 
the two cases are much alike Perhaps Timme’s hemangioma, too, was 
the end-result of an old pericaiditis m which inflammation had long 
since subsided 

The specificity of the Aschoflf nodule or its histogenesis cannot be 
discussed here , but the presence in the pericardium of cellular aggre- 
gations m close relation to blood vessels, made up of large cells resem- 
bling macrophages, and associated Avith definite clinical and pathologic 
evidence of rheumatic endocarditis may be taken as indications of the 
rheumatic nature of the pericaiditis 

SUMMARY 

A hydatidiform mass in the pericardium is leported, which is appar- 
ent!} unique It is considered to be a peculiar result of the healing of 
rheumatic hemorrhagic pericarditis 

1 Lauche, A Cj’-stenbildung auf der Oberflache des Herzens nach Peri- 
carditis Centralbl f allg Path u path Anat 30 321, 1919 

2 Thorel Pathologie des Herzens in Lubarsch und Ostertag Ergebn d 
allg Path u path Anat 17 714, 1915 

3 Timme A R Cavernous Hemangioma of the Pericardium, Cleveland 
M J 14 453, 1915 



PERIARTERITIS NODOSA * 

REPORT OF A CASE 
WILLIAM B KOUNTZ, MD 

ST LOUIS 

The hteratuie of periarteritis nodosa has been leviewed by Giuber^ 
The case reported here, aside from the interest attaching to its clini- 
cal course, is important because the distribution of its vascular lesions 
suggests an explanation concerning the pathogenesis of the disease The 
author is indebted to Dr Leo Loeb foi his advice in the study of this 
case 

CASE REPORT 

Hjstoiy—A white man, aged 67, entered Barnes Hospital on March 22, 1927, 
with the chief complaints of pain in the legs, inability to walk, jaundice and fever 
His family history seemed irrelevant He had had typhoid fever m youth Since 
the age of 46, he had suffered from peptic ulcers which, however, could be well 
controlled by medication He had had nocturia for four years and slight dyspnea 
on exertion for two years He said that he had not had venereal infection 

In February, 1927, he began to experience tingling sensations and shooting 
pains in the ankles and feet, which were slightly swollen and could not be moved 
He was unable to leave his bed Two weeks later, his arms became similarly 
involved Although there were never any definite joint pains, he was treated for 
five weeks before admission by hot packs and oil of wintergreen rubs, under the 
impression that the condition was arthritis Two weeks after he became ill, 
definite jaundice with bile in the urine developed, but when I saw him the jaundice 
had disappeared 

Physical Examination — Examination revealed a heavy-set man, deeply pig- 
mented but sallow His temperature was elevated, and the general picture was 
that of a severe infection His expression was masklike, his eyes staring, he 
hiccuped at intervals and had a moderately severe cough, productive of a large 
amount of thin, greenish, sweet-smelling sputum There was a questionable 
edema of the optic disks The chest was emphysematous, and a few moist rales 
could be heard at both bases The heart was enlarged The sounds were distant, 
but no murmurs were heard The blood pressure was 115 systolic and 70 diastolic 
The abdomen was full and difficult to palpate The liver was not felt, percussion 
indicated no enlargement The hands were large and flat, with definite atrophy 
of the intrinsic muscles There was a toe-drop and wrist-drop All of the deep 
reflexes were absent, and no plantar response of any kind was present He had 
hyperesthesia of both hands and feet 

The urine was cloudy and at one time was of a dark port wine color which 
did not change on exposure to light There was no bile, the test for albumin was 

* Submitted for publication, Feb 11, 1930 

*From the Departments of Pathology and Internal Medicine, Washington 
Universitv School of Medicine 

1 Gruber, G B Zentralbl f Herzkrankh u Gefasskrankh 9 45, 1917 
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4+, for sugar, negatne The excretion of phenolsulphonphthalein was 42 per 
cent m fortv-five minutes The nonprotein nitrogen of the blood was 33 mg , and 
the chlorides of the plasma, 470 mg The carbon dioxide of the plasma was 59 
per cent by volume The count of red blood cells was 4,500,000, that of white 
blood cells, 25,000, with polymorphonuclears 87 per cent and eosinophils 2 per 
cent 

Com sc — Under observation, the patient’s condition became steadily worse The 
temperature curve became definitely more septic m type The leukocytes remained 
persistentlj" high Edema of the extremities, especiallj' of the hand, increased with 
increasing inabihu to use them Numerous blood cultures were negative both 
under aerobic and anaerobic conditions After two transfusions, red blood cells 
appeared and persisted m the urine The blood pressure shortly after admission 
rose to 160 sjstohc and 100 diastolic and in subsequent days continued to rise, 
slowh but rather steadilv Three weeks after admission, the patient suddenly 
became stuporous His blood pressure rose to 200 systolic and 100 diastolic, the 
temperature began to fall , the pulse rate became more rapid , albumin and red 
cells increased in the urine , the nonprotein nitrogen rose to 95 mg , and the patient 
died 

Pathologic Examination — The pathologic examination showed the body to be 
that of a well developed and fairly well nourished white man about 67 years of 
age When the bodv was opened, no excess fluid was found in the cavities The 
heart w'as enlarged, -weighing 473 Gm The heart muscle, on section, appealed 
normal, although a slight degree of coronary sclerosis was noted grossly The 
endocardium was normal A patent foramen ovahs was present Microscopically, 
accumulations of small groups of lymphocytes were seen about some of the smaller 
blood -vessels Adhesions were present at the apices of both lungs, binding them 
to the chest wall On section, frothy fluid exuded, and one saw small granular 
areas, probably areas of bronchial pneumonia Microscopically, only occasional 
areas of bronchial pneumonia were found 

The luer was enlarged, weighing 2,480 Gm On the uncut surface, there were 
numerous raised granular areas about the size of a dime On section of the 
organ, the granular portions stood out distinctly from the remainder of the liver 
tissue Toward the center of the organ, these areas became confluent The 
granular portion was much softer than the surrounding liver tissue, and could be 
removed bv scraping with a knife Many of the vessels m the upper portion of the 
right lobe were thrombosed This was true of the portal veins and probably to 
some extent of the arteries 

Under the microscope, the liver cells in the granular necrotic areas were 
swollen and contained numerous small vacuoles, which with a Sudan III stain 
revealed an increase in fat Throughout the liver, the central veins were dilated, 
as were also the sinusoids about them A moderate degree of chronic passive 
congestion of the organ was noted, with some destruction of the parenchymatous 
cells about the central vein There was a marked increase in the peripheral con- 
nective tissue throughout the entire liver, and the periportal spaces were greatly 
widened wuth new' formation of connective tissue In some of these periportal 
areas in the right lobe, the hepatic artery and bile ducts appeared uninvolved in 
am process, but the portal vein could barely be recognized as such, because of 
the change that had taken place The veins had a necrotic wall, and m many 
of them the lumen contained a small amount of fibrin and clot In the tissue 
about the vessels, manj Ivmphocvtes and polj morphonuclear leukocytes were pres- 
ent In some periportal areas the veins were seen as thick-walled vessels with 
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connective tissue growing into the lumen Many newly formed bile ducts were 
present in the periportal tissue, and an amitotic division of the cells was seen in 
the fibrous tissue m the periportal areas Also in this area some of the branches 
of the hepatic arteries showed an acute and a subacute inflammatory change The 
media of the affected vessels took a deep red stain and stood out as a hyaline 
mass Some of the vessels which in places had disintegrated showed an infiltra- 
tion of the hyaline layer with polymorphonuclear leukocytes In the vessels 
undergoing this change, the media had completely or almost completely disap- 
peared The intima of the involved vessels showed a marked proliferative change 
In many of the vessels in the acute state, the proliferation did not uniformly 
in\olve the whole wall, only a small irregular projection of fibrous tissue m the 
lumen being visible In the late or granulomatous stage, the lumen was practically 
obliterated by a concentric ingrowth of the tissue Lymphocytes were present in 
large numbers in the fibrous tissue in the external portion of the vessels In the 
earlier stages of the disease, many of the vessels were thrombosed, and organiza- 
tion of the thrombus was taking place About the thrombosed vessels and those 
showing the acute process were many polymorphonuclear leukocytes, chiefly located 
in the immediate \icinity of the necrotic hyaline wall or the thrombus, or about 
both In a zone more distal to the lumen of the vessel were many lymphocytes 
and a few polymorphonuclear leukocytes 

About the vessels in which the lesion had passed into the subacute stage, 
lymphocytes alone were in the walls Most of the involved vessels showed a con- 
centric lesion In a few of them, however, only one side was involved Manj 
of the arteries in the right lobe of the liver, measuring from 2 to 5 mm in 
diameter, were involved m the process to a greater or lesser degree The smaller 
branches of the hepatic arterv, with a diameter of from 1 to 2 mm, were rarely 
involved Although none was seen in the acute state, with the degenerative process 
in the wall, many were undergoing the process of endarteritis obliterans, and in 
the lumen of others there was a clot which was undergoing organization 

The wall of the gallbladder was thickened, the lumen was small, and on the 
mucosal surface w'ere seen many fine white flakes of fibrin-like membrane The 
cystic vein was thrombosed Under the microscope, one saw that the wall of the 
gallbladder was thickened and infiltrated with many lymphocytes The arteries 
of the organ had undergone a process of obliteration similar to that observed in 
the liver The process w^as, however, in the more advanced stage About the 
vessels there was a cellular fibrillar material with many lymphocytes Around the 
intima were found a few broken, pink-staming fragments of the necrotic media 
containing lJmphoc^tes and a few polymorphonuclear leukocytes Over this 
necrotic media, there was a thickened intima which in many instances had nearlv 
obliterated the lumen of the vessel In some areas, the newdy formed intima was 
covered with endothelium, and the lumen had become round and of more or less 
normal contour In other vessels, no endothelium w'as noted on the surface, and 
the lumen was irregular, suggesting that the process had gone so far that only 
a small opening represented the lumen Usually, these w^ere noted on the outside 
of a concentric ring of fibrous tissue and were in all probability the vasa vasorum 
of the degenerated artery In this organ again, the smaller vessels ranging to 
0 2 mm in size show ed an endarteritic change, but did not show the granulomato- 
sis periarteritica revealed by the large vessels The cystic vein was thrombosed, 
and fibroblasts could be seen grownng into the thrombus and organizing it This 
vessel also show^ed a definite granulomatosis with thickened fibrous tissue wall and 
Kmphocjtes 
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The spleen was enlarged and soft On section, it presented the appearance 
of an acute splenic tumor Microscopically, it show^ed a rather marked increase 
in fibrous tissue, especially about the blood vessels The walls of the vessels were 
thickened bi a clear hyaline connective tissue No evidence of an acute arteritis 
was noted iMany^ large mononuclear leukocites and eosinophils, as well as con- 
siderable blood pigment, w’ere scattered diftusely' throughout the organ The mal- 
pighian corpuscles w^ere about normal in size, but appeared to have decreased in 
number 

In the gross, the pancreas appeared normal, except for an occasional throm- 
bosed artery There w'as some increase in the fibrous tissue ^Microscopically^ a 



Fig 1 — Cystic \ein of gallbladder, w'hich has been thrombosed and is nearly 
completely organized C represents the remains of the lumen of the vessel 

considerable interlobular and mtra-acinous fibrosis of the pancreas w'as present 
with much lymphoc^tlc infiltration The fibrosis w^as most apparent about the 
blood ^essels, especially the arteries The pancreatic cells in the immediate vicin- 
it\ of the vessels were completely destroyed, w'hile more distally the cells were 
sw'ollen, large and granular The island cells in the involved areas w'ere degener- 
ating, and onK remnants of many cells w'ere left The arteries in the organ 
showed changes similar to those described in the Iner Here the process w’as in 
a relatnely acute stage In the small arteries, the endothelial cells were large, 
swollen and lacuolated, the intima of the vessels w'as thickened, and the arteries 
were undergoing an endarteritis obliterans In the larger arteries with a lumen 
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from 2 to 5 mm m diameter, the endothelium was completely absent, although 
many fibroblasts were present In many of these vessels, thrombi were found m 
the lumen, but In other vessels, although no clot was seen, the granulomatosis was 
present and the wall of the vessel was more or less completely involved Micro- 
scopically, many of the vessels were seen to be undergoing the same pathologic 
change that had been observed in other organs-; 

The kidneys were enlarged and together weighed 596 Gm The capsule 
Stripped readilv, leaving a red, granular surface with small reddish areas the size 
of a pinhead On section, the small red spots were seen to extend deep into the 



Fig 2— Low power magnification of a branch of the right portal vein, showing 
a thrombus in the lumen , A, thrombus , B, organization of the thrombus , C, 
necrotic wall of the vein, D, fibrous tissue and compressed liver tissue 


kidnej tissue, although they were much more prominent in the cortex The 
glomeruli could be seen as small hemorrhagic points The outer surface of the 
organs showed numerous shallow scars Under the microscope, one noted a con- 
siderable increase m the interstitial tissue, and in some areas it took the form of 
large scars extending down from the cortex In these areas, the kidney tissue 
Mas destrojed, and onh a few small shrunken tubules and sclerosed glomeruli 
remained A moderate degree of lymphocytic infiltration into the area was noted 
In the remaining kidnev substance, the greater number of glomeruli were enlarged. 
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and some of them had small plugs of fibrin at the base These plugs lay m their 
afferent -vessels about which the wall of the vessel had become necrotic In other 
glomeruli, one or more capillary loops contained small plugs of fibrinous material 
occluding the lumen The other involved capillary loops were small and shrunken 
and had fallen against the capsule of the glomerulus, where they appeared to 
have become adherent Many of the capillaries containing emboli had ruptured 
with hemorrhage into the capsular cavity In some glomeruli, the capillarj^ lumen 
contained polymorphonuclear leukocj’tes in abundance The endothelial cells in the 
glomeruli were swollen, and in places presented themsehes as a mass in the 
capillary lumen In areas, two or more of the desquamated epithelial cells had 



Fig 3 — Section of artery in the pancreas showing acute degeneration of the 
arterial wall , A, pancreatic tissue , B, fibrous tissue about artery , C, necrotic 
media of vessel with ingrowth of fibrous tissue, G, thrombus 


fused together In places, the capsular spaces were completely filled with red 
blood cells In some areas, the tubules were small and presented a low cuboidal 
epithelium, Avhile m the same field there were some large dilated tubules with 
necrotic material in the lumen The lumen of many glomeruli was merely occluded 
bv large, granular, swollen epithelial cells Some of the cells in the epithelium 
of the tubules gave evidences of regeneration by the presence of from two to four 
nuclei A marked Ij^mphocjtic infiltration was present in the interstitial tissue 
betw een the tubules and about the glomeruli In the region of the involved arteries, 
manj poh morphonuclear leukocvtes were seen m and about the tubules 
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The vessels of the kidney showed diffuse and rather acute involvement Begin- 
ning with the arcuate vessels there was a periarteritic degeneration and prolifera- 
tion and also a proliferation of the intima of the arteries The lumen of many 
of the vessels was partially filled with a thrombus which in many cases had 
become organized The endothelium had desquamated and could be seen as a 
clump of cells m the clot The mtima at points was proliferating and extending 
into the lumen of the vessels It was composed of stellate cells resembling grow- 
ing fibroblasts The media of many of the vessels was necrotic, extending as a 
pink-staining ring of fibnn-hke substance around the artery There was a marked 
leukocytic reaction about the diseased arteries Near the lumen of the vessel were 
many polymorphonuclear leukocytes These were particularly numerous about the 



Fig 4 — Section of the kidney showing A, leukocytes in the dilated capillaries , 
B, necrotic glomerular loop, C, hemorrhage into the glomerular cavity 


necrotic media, and in areas appeared to have invaded the substance and caused its 
absorption The adventitia was also greatly thickened, and fibrous tissue extended 
from it into the surrounding kidney tissue, producing large scars Many Ivmpho- 
cytes were present m the scarred areas The kidney tissue in the periphery of 
the involved arteries was destroyed, and the glomeruli had become small and hyalin- 
ized, the tubules contracted and the epithelium degenerated Many lymphocytes 
were noted m the tubules m these areas In other parts of the kidney, aside from 
the acute process, the picture was that of a lesion of chronic interstitial nephritis 
The stomach showed a typical hour-glass constriction with thickening near the 
Pi lone end On the mucosal surface, there was a shallow ulcer measuring from 
0 5 to 1 5 mm in diameter About 3 cm above the pylorus, at the point of constric- 
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tion of the stomach, a second ulcer, measuring 4 3 cm , was present on the lesser 
curvature Its borders were ragged, but it had a clean base A considerable 
thickening of the mucosa at the edge of the ulcer w'as noted Under the micro- 
scope, the mucosa w'as seen to be eroded, and the base of both ulcers w'as clean The 
duodenal ulcer extended also into the submucosa, while the one on the lesser 
curvature extended into the muscularis At the base of the gastric ulcer, an artery 
show'ing an obliterative endarteritis was observed In one section near the serous 
coat below' the ulcer, a large artery was undergoing degeneration and inflamma- 
tion of its w'all 

The prostate w'as about two and a half times the normal size On section, 
man\ nodules were found Microscopically, a hypertrophy of the gland w'as noted 



Fig 5 — Arcuate artery of kidney showing degenerative and proliferative proc- 
ess in W'all 


Some of the arteries show'ed changes similar to those noted m other organs Here 
again the necrotic media, proliferation of the intima, infiltration of the vessel with 
polymorphonuclear leukocA'tes and thrombus in the vessel lumen were the promi- 
nent features 

The bladder was normal both grossly and microscopically In the submucosa 
of the ileum under the endothelium of the vessels, irregular outlines of staining 
material w'hich gave the staining reaction of fibrin were found Around the mate- 
rial was a collection of leukocjtes in which polymorphonuclears and lymphocytes 
plaj'ed the most prominent part There w'as here a marked proliferation of the 
intima w'lth new fibroblasts The lumen of the small capillaries was narrowed, 
and their w'alls w'ere thickened by hyaline material 
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In the gross, both suprarenal glands appeared normal Microscopically, the 
vessels were congested, and there was a slight thickening of the intima, although 
no acute degeneration was present 

COMMENT 

The correlation of the pathologic features with the clinical history 
of this case presents many points of interest The essential lesion was 
a widespread periarteritis nodosa, with which the following clinical 
conditions were apparently connected (1) jaundice, (2) hypertension 
and (3) changes in the peiipheral nerves 

The widespread changes in the blood vessels of the liver and the 
gallbladder were presumably directly or indirectly responsible for the 
jaundice There is justification for attributing the marked terminal 
hypertension to the changes in branches to the renal arteries, especially 
in the afferent glomerular vessels These resembled closely the lesions 
described by Fahr as a type of malignant hypertension If the chief 
vascular lesions had been limited to the kidney, the picture would have 
corresponded to a moderately developed malignant hypertension in the 
sense of Fahr Fahr suggested that periarteritis nodosa may be a cause 
of malignant hypertension The clinical symptoms indicated disease of 
the peripheral nerves, a condition that has been associated with peri- 
arteritis nodosa in other cases In our patient, because of the restric- 
tion imposed on the completion of the autopsy, it was not possible to 
study the peripheral nerves Some doubt also exists concerning the 
relation of the vascular lesions to the gastric ulcer A vessel at the 
base of the ulcer showed the typical vascular lesion found elsewhere 
The clinical history indicated that the patient had suffered from gastric 
ulcer many years before, whereas the vascular lesions were certainly 
of more recent origin 

Of interest, also, is the relation of the periarteritic lesion to other 
pathologic changes in some of the organs In the liver, pancreas and 
kidney, the focal increase and proliferation of connective tissue and the 
accumulation of lymphocytes, polymorphonuclear leukocytes, large mono- 
cytes and occasional plasma cells around vessels weie apparently con- 
nected with the arterial lesions The cirrhotic changes in the liver may 
have represented an extension of this process In the heart, on the 
other hand, one found only a slight increase in connective tissue around 
the blood vessels, as might be expected from the absence of noticeable 
changes in the walls of the coronary vessels In the spleen, there was 
an increase of connective tissue and later hyaline changes about the 
blood vessels The enlargement of the prostate was independent of 
vascular changes 

2 Fahr, T , in Henke and Lubarsch Handbuch der speziellen pathologischen 
^natomie und Histologie Berlin Julius Springer, 1926, \ol 6 
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111 considering the charactei of the vasculai lesions, one may dis- 
tinguish between those found m vessels of medium size with a 
diameter of from 3 to 5 mm and those m the smaller vessels In the 
former necrosis of the media was combined with infiltration by 
a hyaline material which behaved like fibrin and was asso- 
ciated with proliferation of the intima and m many cases with 
remarkable proliferation of the periarterial tissue Here there was in 
places such a large accumulation of plasma cells and of large mono- 
nucleai cells as to suggest the term granulomatosis penartentica In 
the intima, the lining endothelium was often lost The hyaline material 
reached into the lumen of the vessels and in places was taken up li}' 
phagocytes In some areas showing injury to the endothelium and to 
the Ultima m general, tlirombi developed and extended into the larger 
\essels In later stages, when thrombi had become organized, their 
presence was indicated only by marked thickening of the intima Con- 
nective tissue may also have partly or wholly organized the hyaline 
material with the media 

In the pancreas and the prostate, one noted hemorrhagic infiltration 
m the walls of certain blood vessels This seems to have been due to 
an injury to the walls Possibly similar were the lesions m the capsulai 
space of the kidneys, where hemoirhage had occuired fiom the capil- 
laiies of the glomeruli in which afferent vessels had been occluded In 
the smaller vessels, one found merely intimal piohferation or desquama- 
tion of vacuolated endothelial cells In the afferent vessels of the 
glomeruli of the kidney frequent plaques of filirin were seen The 
glomerulai capillaries weie often occluded bv endothelial cells In the 
spleen, the smallei vessels showed only hyaline change, which seemed 
to haie no i elation to the geneial process It is difficult to decide 
whether the difieience between the smallei and the largei vessels is 
due to the fact that the former were less aftected by the agent lespon- 
sible foi the disease, or whethei it can be explained by a diffeience in 
structuie of the two types of vessels In difteient locations howevei, 
the size of aftected vessels varied considerably The larger vessels 
the aoita foi example, showed only the usual changes of arteriosclerosis, 
and these changes were especially marked m the abdominal poition 
near the oiigin of the largei branches They apparently boie no 
relation to the specific lesion of periai teritis nodosa 

The organic distriliution of the lesions is of gieat interest It is 
quite appaient that abdominal organs weie mainl}- aftected The lungs 
were fiee fiom the disease, and the heart showed only a small amount 
of lymphocytic infiltration about some of the coronary A'^essels In the 
organs of the abdomen, with the exception of the liver and the gall- 
bladder, the arteiies and arteiioles weie alone piimaiily involved In 
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the gallbladdei , the ai teries and the veins showed extensive lesions, and 
the cystic vein was completely thrombosed The thrombosis of the 
cystic veins is significant in connection with the location of the hepatic 
lesion m the dome of the right lobe The cystic vein drains into the 
right branch of the portal vein, which is distributed to the right lobe 
of the liver The localization m the dome of the oigan may have been 
due to the “stieam line” effect of the poital blood, as has been pointed 
out by Gopher and Dick ® From the pathologic point of view, the oldest 
and most extensive lesions were found m the gallbladdei, and it is sug- 
gested that the piocess staited there and that the agent was home b} 
the blood to the other organs The fact that the lungs weie unmvolved 
might be explained on the basis of a patent foramen ovale Perhaps the 
agent, at fiist geneially distributed m the form of a toxin, manifested 
itself as a peripheral neuritis, and latei became localized in the biliary 
tiact 


SUMMARY 

A detailed examination of a case of periarteritis nodosa revealed 
the usual pathologic changes described in the hteiature The lesions 
were most prominent m vessels of the abdominal oigans, an obsei- 
vation which has been repoited in a number of other cases 

In addition, the oldest and most extensive lesions were found in 
the gallbladdei, wFeie both arteries and veins were affected The 
portal veins in the dome of the right lobe of the liver w'ere extensively 
involved That area m the hvei represents the area of drainage from 
the gallbladder It is suggested that perhaps the primary lesion was in 
the gallbladder and that the agent was borne by the blood to the other 
tissues of the body 

3 Gopher, G H , and Dick, B M “Stream Line” Phenomena in Portal Vein 
and Selective Distribution of Portal Blood m Liver, Arch Surg 17 408 (Sent ) 
1928 

4 Weilder, V Ztschr f Path 25 305, 1923 
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REPORT OF A CASE ^ 

H M ZIMMERMAN, MD 
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Infarcts of the liver, if the term is used in the restricted sense in 
which it IS customarily used for other organs of the body, namel>, 
to signif}’’ necrosis of a part resultant from the shutting off of the 
blood supply to that part, are of infrequent occurrence This fact has 
led observers from time to time to include conditions affecting the 
liver othei than infaicts but supei ficially lesembling them, so that at 
present a wide A^ariety of dissimilar anatomic pictures aie described in 
the literature under the all-inclusive teim of infarcts of the liver These 
pseudo-infaicts will be enumeiated and discussed briefly There are, of 
couise, repoits of cases of true infarct of the liver in the literature, and 
those that were accessible have been summarized and tabulated 
chronologically 

Only in recent yeais has attention been called to the combination 
of factors that must be opeiative in order that tiue infarcts of the 
livei may lesult Nowhere, howevei, are these factors brought together 
in one place and CA^aluated A lack of appieciation of all the factors 
involved led the eaily woikers m the experimental pioduction of this 
type of lesion to erroneous conclusions, and it accounts also for the 
confusion that exists in the literature on the subject Brief mention will 
be made of some of the results in the experimental production of this 
type of damage of the liver, and with these results as a background, the 
mechanism of infarction of the liver wull be outlined Finally, a case 
of infarct of the In^er occurring in a child aged 31 hours will be leported 
m some detail 

OBSERVATIONS RECORDED IN THE LITERATURE 

Effects of Occlusion of the Poital Vein — ^That occlusion of large 
branches of the portal vein, and even occlusion of the mam stem of this 
vessel, will not pi oduce infarcts in the liver is adequately proved by the 
numerous case reports of this condition as well as by the experimental 

* Submitted for publication, Jan 10, 1930 
From the Department of Pathology, Yale University School of Medicine 
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evidence Borrmannd Botkin/ Heller/ Paulicki/ Pick/ Rolleston/ 
Saxer/ Verse ® and Wagner ® all cited examples of thrombosis of the 
portal vein without resultant infaicts or neciosis of the liver, nearly 
all, however, called attention to the decreased size of the liver m this 
condition about which more will be said There are many more 
examples m the literature of occlusion of the portal vein m which no 
other effect than the diminution in the size of the liver is mentioned 
The statement is now generally accepted that m a gradual exclusion 
of the venous supply to the liver the hepatic artery is capable of 
assuming the required venous function This was believed by Cohn- 
heim and Litten and also by W oolridge,^^ and has since often been 
quoted as a fact Experimental occlusion of this vein, even when more 
or less instantaneous, by Rous and Larimore,^^ by Lewis and Rose- 
now,^^ and even by Cohnheim and Litten, failed to pioduce infarcts 
In the repoit of a case of obliteration of the portal vein, Osier stated 
ihe reason for the failure of infarction to take place as follows After 
complete exclusion of portal blood from the organ, the lobular capillary 
plexus continues filled, as the venules which collect the blood from the 

1 Borrmann Bevtrage zur Thrombose des Pfortaderstammes, Deutsches 
Arch f klm Med 59 283, 1897 

2 Botkin Krankheitsgeschichte ernes Fades emer Pfortader thrombose, Vir- 
chows Arch f path Anat 30 449, 1864 

3 Heller, A Ueber traumatische Pfortaderthrombose, Verhandl d deutsch 
path Gesellsch 7 182, 1904 

4 Pauhcki Thrombose des Pfortaderstammes, bedmgt durch m die Pforta- 
derverzweigungen hineinwuchernde Krebsmassen, Berl klm Wchnschr 4 505, 
1867 

5 Pick, L Ueber totale hamangiomatose Obliteration des Pfortaderstammes 
und uber hepatopetale Kollateralbahnen, Virchows Arch f path Anat 197 490, 
1909 

6 Rolleston, H D Liver in Hepatic and Portal Thrombosis, Tr Path Soc 
London 50 148, 1898-1899 

7 Saxer, F Beitrage zur Pathologic des Pfortaderkreislaufs, Centralbl f 
allg Path u path Anat 13 577, 1902 

8 Verse, M Ueber die cavernose Umwandlung des periportalen Gewebes- 
bei alter Pfortaderthrombose, Beitr z path Anat u z allg Path 48 526, 1910 

9 Wagner, E Beitrage zur Pathologie und pathologischen Anatomic der 
Leber, Deutsches Arch f klin Med 34 520, 1884 

10 Cohnheim, J , and Litten, M Ueber Circulations-Storungen in der Leber, 
Virchows Arch f path Anat 67 153, 1876 

11 Woolridge, L C On Hemorrhagic Infarction of the Liver, Tr Path 
Soc London 39 421, 1888 

12 Rous, P, and Larimore, L D Relation of the Portal Blood to Liver 
kfaintenance, J Exper Med 31 609, 1920 

13 Lewis, D D, and Rosenow, E C Primary Portal Thrombosis, Arch 
Int Med 3 232 (April) 1909 

14 Osier, W Case of Obliteration of the Portal Vein, J Anat & Phvsiol 
16 208, 1882 
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capillanes of the hepatic aitery enipt)'- dnectly into the portal intei- 
lobular vessels, and the blood supply is in this way maintained 

Occlusion of the Intel lobulai J^cnules — From the observations 
mentioned it is apparent that any block to the mtei lobulai portal vessels 
will result m a focal area of infarction As early as 1869, Klebs 
attributed infaicts in the liver to this cause On this basis did 
SchmorO’’ account for the liver changes in pueiperal eclampsia In 
mentioning Schmorl’s observations Chiaii called attention to the 
occurrence of similai focal zones of necrosis in the liver m man follow- 
ing occlusion by emboli of interlobular branches of the portal vein 
JMallor’^ considered the focal zones of necrosis occasionally seen m the 
livers of guinea-pigs as miliary infarctions due, m one class of cases, 
to cell emboli brought from the spleen to the liver by the portal vein 
and lodged m the minute branches of the portal vein Osier attributed 
hemorrhagic infarcts in the liver m a case he reported in 1887 to 
thrombi in the interlohulai venules, associated with obliteration of 
branches of the hepatic artery by an increase in the interlobular con- 
nective tissue Similaily, Steinhaus leported a case of infarction of 
the liver due to complete occlusion of the interlohulai branches of the 
portal vein by fibrosis following an endophlebitis, and Winternitz®^ 
mentioned softened hemoihagic infarcts in the liver resulting fiom 
‘ thrombosis of minute portal vessels ” 

Occlusion of the Hepatie Aiteiy — The matter of changes in the 
liver pioduced by interfeience with the arteiial supply is in a much more 
confused state The experiments of Cohnheim and Litten on the 
ligation of the hepatic artery in rabbits at a point beyond the origin of 
the right gastric artery showed that infarcts of the liver were an 
invariable result These experiments were repeated by Janson on 
rabbits with like results, but when performed on dogs no liver changes 

15 Klebs, E Handb d path Anat 1 454, 1869 

16 Schmorl Pathologisch-anatomische Untersuchungen uber Puerperalek- 
lampsie, Leipzig, 1893 

17 Chian Erfahrungen uber Lebennfarcte, Centralbl f allg Path 9 839, 
1898 

18 Mallory, F B Necroses of the Liver, T M Research 6 264, 1901 

19 Osier, W Notes on Hemorrhagic Infarction, Tr A Am Phys 2 133, 
1887 

20 Steinhaus, F Em seltener Fall von Pfortaderthrombose mit hamorrha- 
gischer Infarzierung und Nekrotisierung der Leber, Deutsches Arch f klin Med 
80 364, 1904 

21 Winternitz, M C The Effect of Occlusion of Various Hepatic Vessels 
upon the Liver, Bull Johns Hopkins Hosp 22 395, 1911 

22 Janson, C Ueber Leberveranderungen nach Unterbmdung der Arteria 
hepatica, Beitr z path Anat u z allg Path 17 505, 1895 
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were observed His results m rabbits were confiimed by Behieiid,"" 
and Whipple and Sperry^* in their experiments on chlorofoim poison- 
ing confiimed his observations in dogs De Dommicis m 1891, fotii 
years before the leport of Janson’s work, obtained the same lesults 
m dogs Behrend, Radasch and Keishner-® summarized the effects 
of ligation of the hepatic artery on the livers of different animals in 
this manner Rabbits and guinea-pigs always succumb to successful 
peiipheral ligation Dogs and cats lesist the ligation and continue 
to live indefinitely m spite of a combination of a peripheral and central 
ligation 

A rather fanciful explanation for the failure to produce mfaicts 
in dogs was supplied by Stolnikow,^" who failed to find damage of the 
hvei following the simultaneous ligation of the portal vein and the 
hepatic aitery and attributed that result to an adequate blood supply to 
the liver by way of a reverse current m the hepatic veins In this 
connection, it is interesting to note the work of Chandler,^® who ligated 
temporarily the hepatic artery and the portal vein in Eck fistula dogs 
for periods as long as twelve houis and failed to find necrosis of the 
hepatic parenchyma He attributed his results puiely to the power of 
the hepatic cells to resist local anemia 

De Dommicis believed that ligation of the hepatic arteiy in dogs 
failed to pioduce hepatic infarcts because the blood supply by way of 
the portal vein was adequate for nutrition The belief m the adequacy 
of either part of the double hepatic circulation for liver maintenance 
IS widespread, and the double circulation is the often quoted reason for 
the infrequent occurience of infarcts of the liver That another 
explanation is more probably the correct one for this observation is 
obvious from what follows 

Doyon and Dufourt weie the first to maintain that the reason 
infarct did not occur in the liver m dogs following ligation of the hepatic 
aitery was because the liver received an adequate arterial blood supply 

23 Behrend, M Experimental Ligation of Hepatic Arterj^ Surg Gvnec 
Obst 31 182, 1920 

24 Whipple, G H , and Sperry, J A Chloroform Poisoning Liver Necrosis 
and Repair, Bull Johns Hopkins Hosp 20 278, 1909 

25 De Dommicis, N Observations experimentales sur la ligature de I’arterie 
hepatique. Arch ital de biol 16 28, 1891 

26 Behrend, M , Radasch, H E , and Kershner, A G Comparative Results 
of the Ligation of the Hepatic Artery in Animals, Arch Surg 4 661 (May) 1922 

27 Stolnikow Die Stelle vv hepaticarum im Leber- und gesammter Kreislaufe, 
Arch f d ges Phj^siol 28 255, 1882 

28 Chandler, L R Resistance of Hepatic Tissues to Local Anemia Proc 
Soc Exper Biol & Med 18 23, 1920-1921 

29 Doyon and Dufourt Contribution a I’etude de la fonction ureopoietique du 
foie, A,rch de ph}siol norm et path 10 522, 1898 
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from the other branches of the celiac axis In 1905, Haberer explained 
more fully such observations by pointing out that ligation of the mam 
stem of the hepatic artery central to the origin of the right gastric 
artery produces no effect on the liver because of the collateral circulation 
thiough this right gastric Ligation of the hepatic artery peripheral to 
the right gastric also fails to produce hepatic infarcts because the gastro- 
duodenal arter} immediately establishes a collateral circulation Ligation 
of the hepatic artery just before it divides into the right and left 
branches produces infarcts, he stated, in many dogs and cats In the 
animals m which this procedure is without effect, the explanation can 
be found m the fact that m these animals each lobe of the liver receives 
an arter) , an) one of which may arise from the mam stem of the 
hepatic artery and may thus escape being caught m the ligature 
SegalP^ coirectly attributed failure of infarcts to take place following 
ligation of the hepatic artery to an anastomosis between the branches 
of the hepatic artery and the phrenic vessels, which forms a com- 
munication between the thoracic and the abdominal circulations He 
was led to conclude that “infarcts of the liver follow obliteration of 
those arteries which terminate in the liver without sending any hi anches 
to the subcapsular system of anastomoses, and which are therefore 
proper end-arteries ” Other vessels cited by von Hofmeister as 
being capable of establishing an arterial collateral circulation to the liver 
are those present in adhesions between the hepatic capsule and adjacent 
abdominal organs, and also an artery in the hgamentum teres To this 
list may be added anomalous arteries to different lobes of the liver 
In all essential details, the hepatic arterial circulations of dogs and man 
are identical (fig 1) 

Examples of Occlusion of the Hepatic Aiteiy in Man without 
Resultant Iiifaicts of the Livei — In 1903, Kehr reported the first 
case of a successful ligation of the arteria hepatica propria m a patient 
who had an aneurysm of the right branch of the hepatic artery that had 
perforated into the gallbladder This patient survived and showed no 
evidence of damage of the liver In 1920, Smith reported a deliberate 

30 Haberer, H Expenmentelle Unterbindung’ der Leberarterie, Arch f klin 
Chir 78 557, 1905 

31 Segall, H N An Experimental Anatomical Investigation of the Blood 
and Bile Channels of the Liver, Surg Gynec Obst 37 152, 1923 

32 Von Hofmeister, F Unterbindung der Arteria hepatica propria ohne 
Leberschadigung, Zentral f Chir 49 154, 1922 

33 Kehr, H Der erste Fall von erfolgreicher Unterbindung der Arteria 
hepatica propria vegen Aneur>sma, Munchen med Wchnschr 50 1861, 1903 

34 Smith, R E Ligature of the Hepatic Artery, Bnt J Surg 8 532, 1920- 
1921 
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hgation of the hepatic artery with no lU effects in a person in whom this 
vessel was injured in the course of a gallbladder operation Von Hof- 
meister^“ reported a similar successful ligation of the hepatic artery 
distal to the origin of the right gastric artery in a case in which the gas- 
troduodenal artery was also ligated in the course of an extensive gastric 
resection in detailing the finding of a thrombosed aneurysm of the 
hepatic artery at autopsy, Tuffier stressed the slowness of the occlusion 
as the factor responsible for the lack of damage to the liver Merkel 

LEFT BRANCH [HEPATIC] 
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I 


pancreatico- 

duodenal 

AR,TER.(AL 6LOOO JUPPUY TO LIVER. 

WITH COLLATERAL CIRCULATION 

Figi 1 — A drawing showing the arterial blood supply of the liver with the 
collateral circulation 

described a thrombosed aneuiysm of the arteiia hepatica propna central 
to the origin of the light gastric artery found accidentally at autopsy in 
a man 56 yeais of age who died of postoperative peritonitis He 
attributed the lack of changes in the livei in this case to an adequate 
collateral circulation thiough the right gastric and the gastroduodenal 

35 Tuffier, T Aneurisme de I’artere hepatique, Presse med 17 153, 1909 

36 Merkel, H Zur Kenntnis der Aneurysmen im Bereich der Artena 
hepatica, Virchows Arch f path Anat 214 289 1913 
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arteries, and he also stated as his belief that this collateial circulation 
was aided by the slow formation of the thrombus m the aneurysm 

Eiaviplcs of Pscudo-Infmcis — In 1895, Pitt leported an mfaict 
of the hvei in a man, aged 36, who died following an injury to his 
abdominal wall “A bianch of the portal A^ein to the light lobe of the 
liver was found to contain a lecent thiombus and an infarction 

had resulted” Foui yeais latei, Lazauis-Barlow reported a similai 
case in a man 25 yeais of age who was crushed between bufters while 
pui suing his occupation of railway shunter In the center of a pale yellow 
mass of tissue '2 inches (5 cm ) in length and nearly 1^ inches (3 7 
cm ) in greatest width weie “certain branches of the poital vein 
obstructed by thiombus It is an indubitable anemic infarct” Heile 
and Orth both described “traumatische anamisch-neciotische Infarkte” 
of the liver and attiibuted their production to tears m blanches ot both 
the portal vein and the hepatic arteiy Numeious other examples of 
infarcts of the liver following trauma are described which will not be 
enumeiated heie It is without question, however, an erioneous con- 
cept to attnbute these infarcts to occlusion of branches of the portal 
vein The possibility alwa}S exists that the necrosis of the liver cells 
is the diiect result of trauma and that the thiombi in the poital radicles 
are the result of, or are simultaneous with, this neciosis and not its 
cause 

Mention has already been made of the atiophy that lesults m the 
hvei following occlusion of the portal vein In discussing this atrophy 
in 1898, Zahn called attention to the similaiity m the gross appear- 
ance between this condition of the liver and the condition of “led 
infarcts” in the lung He stated precisely that in the liver it is atrophy 
and not true necrosis, and he termed it “atiophic red infaicts of the 
liver” (atrophische rote Leberinfarkte) only because it resembled the 
condition of true infarcts of the lung That same yeai, Chian 
reported seventeen cases of “genauer untersuchte Falle von atiophischen 

37 Pitt, G N Cases of Portal Thrombosis with and without Infarction ot 
the Liver, Tr Path Soc London 46 74, 1895 

38 Lazarus-Barlow, W S A Case of Anemic Infarct in the Liver, Brit 
M J 2 1342, 1899 

39 Heile Ueber emeu traumatischen, anamisch-nekrotischen Leberinfarkt mit 
aiisgedehnten Regenerationserscheinungen, Beitr z path Anat u z allg Path 
28 443, 1900 

40 Orth, J Ueber traumatische anamisch-necrotische Infarcte der Leber, 
Verhandl d deutsch path Gesellsch 3-4 82, 1900-1901 

41 Zahn, F W Ueber die Folgen des Verschlusses der Lungenarterien und 
Pfortaderaste durch Embohe, Verhandl Gesellsch deutsch Naturforsch u Arzte 
2 9, 1898 

42 Chian Erfahrungen uber Infarctbildungen in der Leber des Menschen, 
Verhandl d deutsch path Gesellsch 1-2 13, 1898-1899 
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loten Infarkten,” and somehow the impression was further extended 
by other leports of similar cases bearing the misleading term of 
atrophic red infarcts 

Occlusion of the Hepatic Veins — Longcope,^® Sternberg and 
Verse reported cases of thrombosis of the hepatic veins with necrosis 
of adjacent liver tissue as examples of infarcts of the liver That necrosis 
of the liver is associated with thrombosis of the hepatic vein is proved 
without question by the case reports of these and of numerous other 
writers, but if we conform to our definition that an infarct is necrosis 
produced by an interference with the blood supply to a part, then 
these examples of interference with the blood supply from the liver fall 
outside the realm of our discussion 

In the accompanying table are listed in chronologic order all the 
available reports of cases of true infarct of the liver in the literature 

REPORT or CASE 

Histoiy — ^The patient was the product of the fifteenth pregnancy, which was 
complicated by a dry labor lasting four days and resulting in a breech delivery 
Premature rupture of the membranes occurred in the morning of Dec 24, 1927, 
and the pains which set in shortly afterward were not severe until the evening 
of December 27 At this time, a physician was called for the first time He 
found the fetus in the right sacro-anterior position, the anterior foot presenting 
and protruding through the cerviv An unsuccessful attempt was made to dilate 
the cervix with a Voorhees’ bag, and so manual dilatation of the cervix was 
performed, at 9 a in the following day Meconium w'as being passed at the 
time of the pains The child was delivered wuth forceps on the after-coming 
head, because pressure could not be applied through the mother’s abdomen, which 
was unyieldingly rigid Followmig delivery, the baby failed to make any attempt 
at respiration , hence tubbing and mild stimulation w'ere resorted to, the child 
breathing normallj after an hour and a quarter of this treatment ' 

On examination, the infant w^as found to be entirely inert Spanking pro- 
duced arching of the back and turning of the head to the right, wuth movement 
of the right arm In the course of the day, the infant became cyanotic and the 
respirations feeble During the night it had several convulsions, during which 
the head w^as retracted and the arms and legs became rigid Spinal fluid showed 
definite xanthochromia There was a marked positive Chvostek sign, wuth left 
facial w^eakness The abdomen w^as full, and the abdominal reflexes could not 
be obtained All the other reflexes were hyperactive The upper as w^ell as the 
low'er extremities w'ere spastic When the baby w'as touched, convulsive twitch- 
ings w^ere induced The Kernig sign was strongly positive, as was also the 
Babmski sign on both sides Tapping the tendons of the knee induced spastic 
flexion of the legs and tension of the muscles to such a degree that the knee 

^3 Longcope, W T Hepatic Infarctions, Pennsylvania Univ Med Bull 
U 223, 1901-1902 

44 Sternberg, C Ueber obliteration der Vena cava inferior und Thrombose 
der Venae hepaticae Verhandl d deutsch path Gesellsch 10 131, 1906 

45 Verse, Ueber totale Pfortaderobliteration und anamische Infarkte 

der Leber, Verhandl d deutsch path Gesellsch 13 314, 1909 
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1877 


EohS, G , and 
Osier, W Aneu- 
rysm of Hepatic 
Artery. Canada J 
Med & Surg- G 
1,1877 


1887 Osier 


“Numerous areas of 
necrosis vhicli sub- 
sequentlj became, 
by inflammation 
and a sequestral 
mg suppuration 
converted into ab- 
scesses” 

Hemorrliagic in 
farction 


1891 Kohler, B Ueber Zone of necrosis 
dip Veranderungen and multiple ab- 
der lebcr infolge sccsses 
des Versehlusses 
1 on Pfortader- 
asten, Inaug - 
Diss , Gottingen, 

1691 


1895 


Ogle, O Infarcts 
m the Ln er Tr 
Path Soc Lon 
don 46 75, 1895 

189S Cbnri Erfahr 
ungen uber In 
farctbildungen in 
der Leber aes 
Menschen, Ztschr 
f Heilk 19 475, 
1893 

1898 Chian (See ref- 
erence for case 5) 


1698 Chian (See ref 
erenee for ease 5) 


Infarcts from pea 
to hazel nut size 


Multiple anemic 
infarcts 


Multiple anemic 
infarcts 


Complete necrosis 


1898 


Chian (See ref 
erenee for case 5) 


9 1899 Castaigne, J In 

farctus hemor- 
rhagique tres 
etendu du foie. 
Bull Soc anat d 
Pans 1 150, 1699 


Jlultiple hemor 
rhagic and necrotic 
infarcts 

Hemorrhagic in 
faret 


Laminated thrombus m 
aneurysm at bifurcation 
of hepatic artery, but oc 
cupjing chieflj the nght 
branch 


‘ Interlobular connec- 
ts e tissue gronth oblit 
erated a majonty of the 
hepatic artery' branches 
in the aftected region 
and had thus converted 
certain trunks of the 
y enao portae into ter- 
minal yessels nhich, 
n hen plugged vith solid 
thrombi, induced a con- 
dition of infarction in 
the area supplied by 
them” 

Ulcerative endocarditis 
and embolus in branch 
of hepatic artery 


The hepatic artery is 
blocked at its bifurca- 
tion by adherent brick 
colored clot” 

Ligature thrombus in 
gastnc veins following 
py lone resection, n ith 
emboli in interlobular 
branches of portal vein 


Thrombi in y eins of 
large intestine m a case 
of dy sentena f ollicularis, 
yyith emboli in interlobu 
lar branches of portal 
yein 

Mitral endocaiditis, 
embolus in artena he- 
p itica propria bey ond 
the origin of the nght 
gastnc artery’ 

Endocarditis mth emboli 
in smaller branches of 
hepatic artery 

Apical cardiac aneu 
rysm, cardiac throm- 
bus, multiple emboli 


10 1902 


Baldyiin, P A 
Multiple Anemic 
Infarcts of the 
Liy er, J M Be 
search S 431, 1932 


Multiple anemic 
infaicts 


11 1904 Stemhaus = 


Extensive necrosis 
and true hemor- 
rhagic infarcts 


12 1905 Huczynski B Zur Multiple zones of 

kenntnis der ar necrosis 
teriellen Infarct- 
bildungen in der 
Leber des Men«clien 
Ztschr f Heilk 
26 147, 1905 


Aortic stenosis, cardiac 
dilatation thrombus in 
light auncle 


Complete occlusion of 
interlobular branches of 
portal vein by fibrosis 
folloinng endophlebitis 

Emboli and thrombi in 
hepatic artery 


13 1909 terse 


Widespread early 
ischemic infarct 


Ligation of common he 
patic artery and resec 
tion of left branch in 
course of operation for 
gastric carcinoma 


Hemarks 


Multiple abscesses 
in spleen and kid- 
neys also, question 
of yvhether the m- 
fection or the 
thrombus yvas first 
in liver 


Infarcts also in 
spleen and kidneys 


Emboli also to 
spleen, kidneys and 
lungs 


Infarcts also in 
brain, lungs, 
spleen, kidneys, 
stomach and 
duodenum 


The corresponding 
portal vein 
branches and he- 
patic veins yvere 
thrombosed ‘ sec- 
ondarily to the 
embolism of the 
hepatic artery” 



Chronologic List of Reports of Tine Infarct of the Lmet — Continned 


Case Year Reported by Condition in Liver Mechanism of Infarction 


Remarks 


14 1911 Wintcmitz^i Softened hemor- 

rhag-ic infarcts 


15 1916 Narath, A Ueber Multiple abscesses 

Entstebung der and dry yellow 
anamibchen Leber necrosis 
nekrose nach Unter 
bindung der Artena 
hepatica und ihre 
Verhutung dureh 
arteno-portale Anas- 
tomose, Deutsche 
Ztschr f Chir 
135 305,1916 

16 1916 Narath (See ref- Necrosis of right 

erenee for ease 15) lobe 


17 


1916 Narath (See ref- 
erence for case 15) 


Large necrotic 
shr^s of liver with 
rupture through 
abdominal incision 
of an old necrotic 
zone of softening 
of the liver 


18 

1916 

Narath (See ref- 
erence for case 15) 

Complete necrosis 

19 

1916 

Narath (See ref- 

Complete necrosis 



erence for case 15) 

of left lobe 

20 

1916 

Narath (See ref- 

Widespread necro- 



erence for case 15) 

sis of left lobe 

21 

1916 

Narath (See ref- 

“Signs of liver 



erence for ease 15) 

necrosis” in nght 
lobe 

22 

1916 

Narath (See ref 

Complete necrosis 



erenee for case 15) 

of left lobe 

23 

1916 

Narath*^ (See ref- 

Complete necrosis 



erence for case 15) 

of right lobe 

24 

1924 

Mittasch, G 

Multiple red 



Beitrago zur path- 
ologic der Leber, 
Virchows Arch f 

infarcts 



path Anat 351 
638, 1921 


25 

1925 

Cain, A , andBal- 

Hemorrhagic 



tansin Necrose 

necrosis 


hemorrhagique du 
foie. Bull et mem 
Soc med d bop de 
Pans 49 1450, 1925 

26 Rattone and Mon- Hemorrhagic in- 

and dino (quoted bj farcts in both cases 

27 Buczjnsk ) 


Thrombosis of minute 
portal vessels 


Ligature on hepatie 
artery between right 
gastric and gastro- 
duodenal artery 


Pnmary car- 
cinoma of 
stomach, with sec- 
ondary invasion 
of liver 

Death in twenty 
days 


Aneurysm of nght Patient re- 

branch of hepatic artery covered, recovery 
with ligation attributed to the 

fact that the for 


Ligation of hepatie 
artery in course of a 
cholecystectomy 


mation of the 
aneurysm pro- 
vided sulfleient 
time for establish- 
ment of collateral 
circulation 

Patient re- 
covered, possibly 
because of ade- 
quate collateral 
circulation from 
the numerous ad- 
hesions between 
superior surface of 
liver and antenor 
abdormnal wall 


Ligation of hepatic ar 
tery in course of opera- 
tion for gastric carcinoma 


Ligation of left branch Death in seven 
of hepatie artery in days 
course of operation 
for gastnc ulcer 


Ligation of left branch Death in 
of hepatic artery in seventeen days 
course of operation 
for gastnc carcinoma 


Ligation of nght branch Patient re- 
of hepatic artery in covered after ^ 

cholecystectomy “months” of 

illness 


Ligation of left branch Death in 
of hepatic artery in four days 

course of operation for 
hydatid cyst in lobus 
quadratus 


Ligation of right Death in sevent j - 

branch of hepatic artery tu o hours 
in course of removal of 
a “tumor” in right 
Jobe of liver 


Organization of emboli Infarcts also m 

and obliterating endar- kidheys, passive 

tentis in hepatic arteries congestion of 
liver 


Not stated Occurred in the 

course of a tuber- 
culous broncho 
pneumonia 


Simultaneous occlusion 
of portal vein (throm- 
bosis) and hepatic 
artery (cirrhosis) 


soured” '’J literature without mention of 

21st cases cited by him are questionable examples of true infarcts 
^.inee in each instance the patient rocoiered and the liver was not examined microscopically 
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jerks could not be obtained Ankle clonus was moderately sustained on both 
sides There was a large extravasation of blood in the left fundus oculi The 
baby died thirtv-one hours after she was born 

Nectopsy — The examination was performed sixteen hours post mortem The 
positive observations were limited to the heart, liver, left suprarenal gland and 
cranial contents, and these are described in order 

In the heart a widely patent ductus arteriosus joined the pulmonary arterj-^ 
to the aorta, and this ductus had the same diameter as the aorta which it joined 
Numerous red, flame-shaped subepicardial hemorrhages were present on the 
anterior surface A large mterauncular septal defect converted the two auricles 
into a single cavitv A delicate velamentous strand of connective tissue at the 
inferior margin of the mterauncular septal defect represented all that was present 
of the mterauncular septum The foramen ovale was patent The muscular 
interventricular septum was intact The thickness of the right ventricular wall 
was equal to that of the left, but the right cavity was only about half the size 
of the left 

The right lobe of the liver projected 3 cm below the costal margin in the 
midclavicular line , the left lobe was not visible below the costal margin Beneath 
the capsule of the left lobe on the diaphragmatic surface was a boggy mass of 
semisohd blood This subcapsular extravasation involved the whole superior 
surface of the left lobe and had a sharply defined margin Blood-tinged fluid 
exuded from the capsule overljung this hemorrhage and oozed into the peritoneal 
cavity The inferior vena cava, the umbilical vein, the mesenteric vessels, the 
portal vein and the hepatic artery were all free from blood clots The prominent 
umbilical vein entered the liver at the porta hepatis, and its connection with the 
ductus venosus and with the portal vein was readily traced Section of the liver 
(fig 2) revealed a left lobe which was completely mfarcted and which had a 
soft yellow opaque center The periphery of this central necrotic zone was com- 
posed of a deep red margin of varvmg thickness and of irregular outline which 
shaded off on the right with the normal parenchyma of that lobe of the liver 
It was a portion of this hemorrhagic peripherj that immediately underlay the 
subcapsular hemorrhage Examination of the blood vessels supplying the luer 
brought to view a number of interesting conditions The hepatic artery was 
markedlj hvpoplastic and had an unusually narrow lumen Where it bifurcated 
into the right and left branches, the lumen became of pinpoint size At the 
entrance of the portal vein into the liver was a firm, friable antemortem blood 
clot which completelv blocked its lumen and extended farther into the umbilical 
vein and into the ductus venosus, shutting off their lumina also These three 
vessels were lined by pale intima, and none showed any gross evidence of infection 

Microscopically, a large number of well preserved red blood cells were seen lying 
beneath that portion of the liver capsule which overlay the infarct The adjacent 
liver cells (fig 3) no longer formed definite columns Their cytoplasm was 
granular and v acuolated , the nuclei were fragmented and pyknotic, in many 
instances King extruded outside their cells The spaces between these cells were 
wide and irregular and markedly engorged with blood In areas far removed 
from the Iwer capsule, the picture was somewhat different Here the lobular 
structure was more or less intact, but the liver cells were of irregular outline, 
pale and devoid of nuclei The liver sinusoids were widely dilated, and were 
empty m some places and filled with laked red blood cells in others In areas 
in which the lobules were sufficiently preserv'ed to make a study of their struc- 
ture possible, the central veins were found intact and unobstructed The branches 
of the hepatic arteries Iving in the periportal spaces had greatlj narrowed lumina. 



ZIMMERMAN— INF ARC! S OF THE LIVER 


77 


and as a consequence their walls appeared thickened Leukocytic cellular infil- 
trations, composed in the main of polymorphonuclear leukocytes with unusually 
large numbers of eosinophils, were present m the periportal areas surrounding 
the ramifications of the portal \ein The periportal or interlobular venules were 
free from thrombi or emboli 

The left suprarenal gland weighed 10 Gm, which was three times the weight 
of the right suprarenal gland An extensive hemorrhage was present m both the 
cortex and the medulla Microscopic examination showed the cortical cells to 
be well preserved, though separated by hemorrhage In the medulla, many supra- 
renal cells were necrotic 



Fig 3 — Section of liver showing complete loss of the normal architecture as 
a result of necrosis , hematoxylin and eosin , X 85 


A hematoma of the scalp was present over the right frontal and parietal bones 
The occipitoparietal suture on the right side was widened for about 3 cm , and on 
the left side the parietal bone overrode the occipital bone for about the same distance 
The fontanels were neither depressed nor bulging A small hemorrhage was 
present in the trapezius muscle on the left side The brain and the attached 
spinal cord were removed inside their intact dura There was an extensive ragged 
tear of the right leaf of the tentorium cerebelh, starting posteriorly in front of 
the transverse venous sinus several centimeters to the right of the junction of the 
falx cerebri and tentorium and continuing anteriorly and medially to the junction 
of the vein of Galen and the straight sinus An extensive subtentorial hemor- 
rhage surrounded the pons and lay on the superior surfaces of both cerebellar 
lobes Hemorrhage was also present mtradurally the entire length of the spinal 
cord 
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Sinnmmy of Obsavahons at Neaopsy — The anatomic diagnosis in 
this case may be written as follows tear of the tentorium , subtentorial 
hemorrhage , hemorrhage into the suprarenal gland (left) , hypoplasia 
of the hepatic artery , thrombus in the portal vein , infarct of the liver 
The cerebral accident, as well as the hemorrhage into the suprarenal 
gland, are frequent observations m difficult deliveries and do not con- 
cern us heie Actual tears into the paienchyma of the liver during 
breech deliveries have also been described,^® but theie was no tear 
demonstrable in the liver of this patient With an enfeebled arterial 
circulation due to the hypoplastic hepatic artery, and a complete 
absence of venous blood because of the thrombus in the portal vein, the 
infarct of the left lobe of the liver seems to be explained That the 
light lobe did not suffer similaily is difficult to explain other than bv 
the possibiht)^ that the phrenic artei lal-subcapsular anastomoses may 
have been adequate No explanation for the thrombus in the portal 
vein IS available 

SUMMARY 

Traumatic injuries to the liver resulting in necrosis, even when 
associated with thrombosis of large branches of the poital vein, are 
not examples of true infarcts of the liver 

Occlusion of the portal vein in the presence of an adequate arterial 
blood supply does not produce infarcts of the liver, but may produce an 
atrophy which is often misnamed “atrophic red infarct ” 

Occlusion of the branches of the interlobai portal vein produces 
mfaicts of the liver 

Necrosis of liver cells due to occlusion of the hepatic veins is not 
an example of infarct of the liver in that the interference in these cases 
with the blood supply to the liver is only an indirect one 

Complete block of the arterial blood supply to the liver always leads 
to infarction, even in the presence of the full venous circulation by way 
of the portal vein When infarction fails to take place, it is due to an 
efficient collateial artei lal ciiculation by way of (o) the right gastric oi 
gastroduodenal arteries, (b) the aitery in the ligamentum teies, (c) the 
phrenic anastomoses, (d) the artei les in adhesions between abdominal 
viscera and the liver capsule or (e) anomalous arteries to the liver 
Twenty-seven cases of infarct of the liver collected from the 
liteiature aie listed in chronologic oidei Of these, thiee cases quoted 
by Narath are based only on clinical observation, in each instance 
the patient having made an eventual recovery 

Finally, an original example of infarct of the liver is reported 

46 Green, H Hemorrhage of the Liver as a Cause of Death in the New- 
Born, Arch Pediat 43 627, 1926 
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THE MICROBIC ETIOLOGY OF RHEUMATIC 
FEVER AND ARTHRITIS* 

EDWIN P JORDAN, MD 

CHICAGO 

In grouping togethei iheumatic fever and arthritis in any study, 
serious difficulties are sure to aiise Moi cover, clinical and etiologic 
evidence to the present have failed to develop any hard and fast 
line of demai cation between these conditions It is not proposed 
to discuss the clinical features more than to refer to the difficulty 
involved in differentiation of some of the bordeihne cases, which all 
will readily admit This clinical confusion has to some degree been 
carried over into the etiologic investigations, and it is now an almost 
impossible task to sepaiate entirely the bactenologic studies of rheumatic 
fever and of arthritis 

Many theories of causation have been pioposed, and for rheumatic 
fever and some forms of arthritis especially, most have involved, in the 
last analysis, a conception of infection with pathogenic micro-organisms, 
though other factors, such as trauma m arthritis, are generally recognized 
Cause and effect are frequently difficult to differentiate, and noninfectious 
etiologic possibilities cannot as yet be eliminated, but at least in regard 
to rheumatic fever, the known clinical and epidemiologic facts point to 
this condition as an infectious disease 

The space available for this paper prohibits any claim to exhaustive 
consideration of all the literature in this complicated field Indeed, 
such consideration is felt to be unnecessary because of the reviews of 
the early work by Poynton and Paine, Loeb, Bulloch and otheis, and 
inclusion of the more recent work in such monographs as those of the 
Pickett-Tliomson Research Laboratory ^ 

Undoubtedly the most impressive bactenologic evidence, though not 
perhaps the earliest, relates to the presence of streptococci m rheumatic 
fever These obser\ations, naturally, center around the isolation of 
micro-organisms from the tissues of patients Triboulet and Coyon (h) 
and Apert isolated pleomorphic diplococci from the blood of several 

Submitted for publication, Jan 29, 1930 
* From the John AlcCormick Institute for Infectious Diseases (Frank Billings 
Arthritis Fund) 

1 See Thomson and Thomson m the bibliographj’^ appended 
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living jiatients ■wnth acute rheumatism and endocarditis and several 
bodies post mortem Westphal, Wassermann and Malkofif isolated from 
the blood post mortem a streptococcus that pioduced a nonsuppurative 
multiple polyarthritis in rabbits, but did not state that they considered 
this organism the cause of rheumatic fever Soon after-ward, the 
researches of Poynton and Paine, Beattie, Beaton and Walker, 
Coombs (o). Walker and Ryffel m England and others resulted in 
numerous isolations of a micrococcus from various cultuies fiom tis- 
sues of patients with iheumatic fever Tonsils, pericardial fluid, heait 
valves, cerebrospinal fluid, appendix and blood both ante and post mortem 
yielded micrococci, the microscopic and cultural chai acteristics of winch 
were variously described In spite of the fact that many of these isola- 
tions were from postmortem mateiial and fiom relatively few living 
patients, the micro-organism was for the most part in each instance 
considered specific and believed to be the cause of rheumatic fever 
A healthy note of scepticism was, however, sounded by Lewis and 
Longcope, by Philipp and by Cole The former said 

In view of the fact that streptococci isolated from sources other than the blood 
or complicating lesions from cases of rheumatic fever do, under certain circum- 
stances, produce arthritis and endocarditis in animals when injected mtravenouslv, 
It is surprising that the English observers, particularly, have made so few experi- 
ments to control their work 

But they concluded that a sti eptococcus which they isolated from a 
fatal case of rheumatism, endocarditis and choiea “is the same as that 
described by Wassermann, Meyei, Poynton and Paine, and Walker” 
Philipp failed to find organisms m any of his 21 blood or 6 synovial 
fluid cultures from rheumatic fever patients This was apparently an 
extremely thorough piece of work Cole stated as purely negative evi- 
dence, that all his attempts to grow organisms fiom the blood and joints 
in acute rheumatic fevei failed Although taken altogethei these early 
cultural results were impressn'^e, the high percentage of postmortem 
isolations, particularly in view of the more recent studies of post- 
mortem bacteriology, makes the value of this type of evidence doubtful 
Epstein and Kugel found nonhemolytic streptococci in blood, bone- 
marrow, heart muscle or valve in 86 per cent of then routine post- 
mortem examinations They concluded “that no significance can be 
attached to the recovery at necropsy of such organisms as Stt eptococcus 
alpha, Sti eptococcus gamma, Eutei ococcus. Staphylococcus aweus. 
Bacillus cob and Bacillus pyocyaueus unless the same oiganism has 
been found during life ” Slightly less condemnatory of postmortem 
bacteriology aie Hunt, Barrow, Thompson and Waldron who, working 
independently found positive postmortem blood cultuies in 31, 43 7, 24 
and 20 7 per cent of cases, respectively In ever)' case but one in which 
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blood cultures were positive, foci of infection were found They con- 
cluded that postmortem bacteriology is reliable and often leads to the 
solution of the exact cause of death Postmortem bacteriologic obser- 
vations of this nature make it appear doubtful that convincing cultural 
evidence of the cause of rheumatic fever is forthcoming by necropsy 
studies alone 

Since the early bacteriologic isolations, there has been a steady suc- 
cession of cultural studies of patients with rheumatic fevei Organisms 
supposed to be causative have been cultivated from tonsils, throat, blood, 
feces and synovial fluid usually of the living patient, and on account of 
cultural or immunologic characteristics have often been considered 
speafic Some of the organisms thus isolated have been desciibed as 
follows a coccus “closely related, but not identical with the coccus 
described by Poynton and Paine” by Frissell , three types of streptococci 
(from the joints) each readily convertible into the other by Rose- 
now (c) , a diplostreptococcus usually anbemolytic and with constant 
morphologic and cultuial characteristics from blood, tonsils and spinal 
fluid in chorea by Quigley, green, or hemolytic streptococci from the 
blood of two thirds of patients with polyarticular rheumatism by 
Freund and Berger, a short-chain nonhemolytic sti eptococcus with 
constant serologic and biologic reactions from the blood, tonsils and 
stools by Small (a), and Kreidler, three groups of streptococci from 
the tonsils and postnasal spaces of patients with acute and subacute 
rheumatism by Lazarus-Barlow , streptococci, usually of the viridans 
group, apparently not specific, from the blood by Clawson (a) , and a 
nonmethemoglobin-forming streptococcus producing a specific exotoxin 
fiom the blood by Birkhaug (a) Recently Cecil, Nicholls and 
Stainsby (6) reported the finding in a high percentage of blood and 
joint cultures from patients with rheumatic fever, of streptococci 
predominantly of the alpha or viridans type and apparently falling into 
definite biologic groups This an ay of observations, some agreeing 
and some conflicting, is difficult enough to interpret even without a 
considerable number of failures to isolate similar organisms If one 
assumed that the organism isolated m each instance was causative, one 
would be forced to conclude either that rheumatic fever is not due to 
a specific micro-organism, but is a symptom complex known by that 
name wdiich can be produced by any one of several types of organisms, 
or that the bacterium involved can readily change in morphologic, 
cultural and invasive qualities 

To complicate matters further, numerous others besides Philipp and 
Cole, apparently using extremely careful and often varied technic, have 
failed to find organisms similar to any of those described Some 
observers also have found bacteria without demonstrating any valid 
differential or specific features Loeb, who found diplostreptococci in 
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seveial of his blood and joint cultures, noted that they were in no 
way different from other strains He said “All the characters sup- 
posed to belong particulaily to the coccus of rheumatism have been 
shown to occur m other strains as well ’ Harrison failed to isolate 
“streptococcus rheumaticus” from the blood of 26 patients Swift and 
Kinsella did not succeed in cultivating oiganisms from the joints, and 
recovered nonhemolytic streptococci from less than 10 per cent of their 
blood cultures They concluded ‘ No type of streptococcus has been 
constantly associated with acute rheumatic fevei ” Lynch and Iivine- 
Jones, following Clawson’s technic failed also to isolate mici o-organisms 
from the blood stream during life N 3 ^e and Seegal, using varied and 
apparently adequate methods, failed to find nonhemolytic streptococci 
m the blood of 25 patients with the disease They lecovered non- 
hemolj'tic stieptococci from the throats of patients with the disease 
and from normal persons with about equal frequency, but found both 
tj'pes relatively nonpathogenic for rabbits Neither Harrison nor Nabarro 
and MacDonald could observe an}^ essential difference between strepto- 
cocci isolated from iheumatic tonsils and those from nonrheumatic 
tonsils 

Positive observations aie admittedly of greater import than nega- 
tive ones, but if the cultural evidence of the specific nature of rheumatic 
fever is to prove important, future research should show a greater uni- 
formit) of results or some adequate explanation for the discrepancy 
recorded 

Experimentation on animals which has constituted a pait of almost 
every etiologic stud)% has again resulted m a wide disparity of opinion 
The eailier workers were, for the most part, intent on producing m 
animals, usually rabbits, by intravenous inoculation of the organisms 
that they isolated, a multiple nonsuppurative arthritis which should differ 
from the usual changes observed by similar inoculation of streptococci 
from other sources (Beaton and Walker, Poynton and Paine, Beattie, 
Beattie and Yates, Lewis and Longcope, Shaw, Westphal, Wassermann 
and Malkoff, and others) Cole, however, using seven stiains of strepto- 
cocci isolated from nomheumatic sources, found that arthritis and endo- 
carditis could be produced in labbits b 3 >- these stiains He concluded 
“The description of a distinct vanetj or species of streptococci based 
on this property of causing endocarditis and arthritis is unwari anted” 
Opposed to this view were Coombs, Miller and Kettle, who said, “Such 
differences as exist betiveen the experimental rheumatic infection and 
the human variety are accountable for b}!- the difference in the mode of 
entr} of the infective agent m the tu o conditions ” 

Graduall}% largety as the result of an increasing number of reports 
of polj'arthritis experimentall 3 >- produced by the inoculation of many 
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types of organisms, it became lecognized that the ciiteria of the animal 
equivalent of rheumatic fever were not wholly known and should be 
more carefully defined This has involved serious difficulties, as the 
eeneralized nature of rheumatic lesions is only now becoming thor- 

o 

oughly recognized (Pappenheimer and von Glahn, Swift, McClenahan 
and Paul and others), and the translation of these physiologic and 
moiphologic changes into the conditions observed in the expeiimental 
animals is subject to wide variation of opinion Certainly, nonsuppura- 
tive polyarthritis and endocarditis are suggestive as equivalent changes, 
but because they have been pioduced by so many apparently diverse 
organisms something more seems necessary The focal mjmcardial 
lesions described by Aschoff and called Aschoff bodies have been con- 
sidered as practically pathognomonic of iheumatic carditis These and 
similar myocardial lesions have been frequently described and discussed 
(Bracht and Wachter, Coombs (b,c), Pappenheimer and von Glahn, 
Thalhimer and Rothschild, Clawson (b) and otheis), but there does 
not appear to be any agreement as to what constitutes Aschoff bodies 
or their equivalent in the rabbit Thus, Thalhimer and Rothschild said 
that “the only point of similarity between the experimental lesions and 
those found in cases of rheumatic carditis in man is their focalized 
nature ” Miller also, in considering this question, stated that “in about 
one half of the rabbits and two thuds of the guinea-pigs myocardial 
lesions were encountered which consisted of interstitial accumulations 
of lymphocytes and endothelial cells Similar lesions weie found in 
control animals ” Clawson, in a i ecent review of the Aschoff nodule, 
u ent even further and declared that “it is doubtful whether the Aschoff 
nodule should definitely be considered a specific lesion resulting from 
a specific iheumatic viius ” This opinion is also held by Klinge One 
can only conclude that no single feature of experimental rheumatic fever 
has been shown to be specific The interpretation even of ceitam groups 
of lesions is doubtful, though Gioss, Loewe and Eliasoph considered that 
the reproduction of Aschoff bodies, nonbacterial pericarditis and noiT- 
bacterial veiiucous endocarditis afford essential criteria It is evident 
that contioreisy over the specific nature of an experimental rheumatic 
fevei can only come to an end Avhen agreement can be reached as to what 
IS meant b) the lesions experimentally provoked The ease with which 
arthiitis can be produced in labbits perhaps makes the general use of this 
animal in this chsease unfortunate 

Mention must be made of the failure encountered by Miller in the 
attempt to transmit the viius from whole blood, serum joint fluid, 
pleural fluid oi throat washings of patients m the acute stage of rheu- 
matic fevei to rabbits and guinea-pigs One may also note the failure 
of Gross, Loewe and Eliasoph to produce anything which they con- 
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sidered as analogous to rheumatic fever by injecting streptococci from 
various sources into a large numbei of animals of seven different species 
Nye and Seegal found the nonhemol) tic sti eptococci which they isolated 
from the throats of rheumatic patients lelatively nonpathogemc for 
rabbits 

On the othei side of the balance aie large numbers of lepoits of 
experimental arthi itis with oi without othei lesions produced by strepto- 
cocci fiom various sources (Rothschild and Thalhimer, Lazarus-Barlow, 
Cole, Clan son, Jackson, Rosenow (c). Small, Kelly, Belk, Jodzis and 
Fendnck, Davis Topley and Weir, Coombs, Millei, Kettle and others) 
The aithiitis produced was sometimes considered a specific reaction to 
the organism isolated from iheumatic tissues, but most of those observers 
who controlled then work with sti eptococci from other sources obtained 
a similar leaction (Jackson Davis, Topley and Weir and others) Of 
great importance in this experimental field are the observations of 
Schloss and Foster To quote fiom their summary 

Inoculation of cultures of Sti cptococcus pyogenes [hemoljtic organism obtained 
from the tonsils of patients with rheumatic fever] into the blood stream of four 
monkeys induced a polj arthritis suggestive m certain respects of rheumatic fever m 
man In three instances immunitv to the infectious agent was observed after 
repeated inoculations The infecting organism could be recovered from the blood 
stream at the onset of symptoms, but not afterwards This fact possibly has 
some bearing on the failure to isolate organisms from the blood of man with 
“rheumatic fever” Recovery from the induced arthritis mav be complete and in 
such cases no lesion is found in the joint or periarticular tissues at autopsj 
Agglomerations of specifically staining cells were noted in the heart muscle, 
kidney, liver, spleen, and periarticular tissues 

The difficulties involved m pei forming this type of experiment aie 
perfect!} obvious, but it seems that the bariiers to human experimenta- 
tion in this disease make it wise to investigate all the possibilities of 
experimentation in the species most closely related to man 

Various theories have been proposed m the attempt to explain the 
apparently conflicting clinical, bacteriologic and experimental obseiva- 
tions That which has received the most attention in recent years is 
the allergic theory, though suggestive obsei A'^ations along tins line have 
been made now and again over maity yeais Menzer, m 1902, suggested 
that streptococci were distributed to the joints first without producing 
symptoms, but that inflammatory symptoms developed only after the 
elaboration of antibodies in the tissues The allergic hypothesis leceived 
further anal} sis and observation by Weintraud Fiiedberger, Heiry and 
Faber The latter, especially, working with rabbits, contributed signifi- 
cant observations He found that by injecting Sti cptococcus imtis scu 
vvidans obtained by Libman fiom the blood of a patient with sub- 
acute endocarditis into the joints of rabbits these animals apparently 
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became sensitized to this organism in such a way that subsequent intra- 
venous inocidation wnth this oigamsm, and wnth this organism only, 
mrariably produced arthiitis This sensitization could be developed 
only after three oi more intia-articular inoculations He therefore 
suggested an analog} betw'een this phenomenon and the i elapses in acute 
rheumatic fevei In a discussion, he stated 

It seems to be clearly proved that this preparatory or sensitizing process is, 
within narrow limits, a strictlj specific one , i e , the organism used tor the excit- 
ing, intravenous injection must be the same as that used for the sensitizing, intra- 
articular injection, else the reaction fails to occur 

This early work passed wath relatively little notice for a time, but 
duiing the past five yeais has received considerable concentrated study 
Zinssei, and Swift, Derick and Hitchcock and their colleagues, have 
been particularly mteiested m this aspect of the subject The alleigic 
pioblem has been attacked mainly from tw^o angles, the study of experi- 
mental streptococcal allerg}'’ in rabbits, and the study of alleigy m man 
as evidenced by reactivity to streptococcal antigens in skm tests 

The analogy between the onset and manifestations of iheumatic 
fever and those of syphilis and tuberculosis w'as early pointed out by 
Swift This led to the consideration of rheumatic fever as perhaps 
similar to tuberculosis and syphilis in some aspects and requiring 
similar focalized primar} sensitizing lesions w'hich in human iheumatic 
fevei might well be located in the tonsils Swift, Mackenzie and 
Hanger, Hanger, Zinsser, and Kinsella and Hagebusch were chiefly 
responsible for the demonstration of coi responding phenomena m rab- 
bits It w'as found that when autolysates, filtrates oi suspensions of cer- 
tain nonhemolytic or green-producing streptococci were injected intra- 
dermally into rabbits, a type of skin reaction occiiired wdnch could be 
divided into definite phases depending on the state of immunity, nor- 
mality or hyperergy (Swuft) of the paiticular animal Hyperergy can be 
produced in noimal rabbits by continued mtradermal injections of strep- 
tococcal antigen The animal is then subject to dermal, ocular or lethal 
reactions of much greatei seventy from a relatively small amount of 
stimulating antigen than is a normal animal This state can be main- 
tained, how'ever, onl} b} continuing the mtradermal focal sensitization 
Type specificity w'as not, as a rule, observed The state of immunity 
could be produced from normal or hyperergic conditions by intravenous 
injections of the streptococcal antigen, in this way, the leaction of the 
labbit to the antigen w'as markedly i educed in intensity Analog}^ theie- 
foie, can translate this picture into iheumatic fever in man, wnth the tonsil 
serving as the priman focal sensitizing lesion for an antigen perhaps 
common to streptococci wdnch have heretofore been consideied distinct 
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The evidence thus fai advanced for this theory is based on animal 
experimentation alone and can be applied to rheumatic fever m man 
only by analogy Zinsser and Yu summed the matter up m the follow- 
ing manner 

It seems to us possible that the curious frequency with which non-hemolytic 
streptococci are associated with the disease, while at the same time the non- 
hemolytic streptococci so found represent many varieties, may be due to the fact 
that with these organisms that peculiar balance between invasiveness and resistance 
IS established in man, which most easily results in chronic infection 

Skin tests with streptococci or their products made on patients 
with rheumatic fever, convalescents and control groups have been inter- 
preted as bearing directl}- on the allergic theoiy Birkhaug, Lucas, 
Kaisei, Hart and Irvine-Jones have made studies of this nature 
Birkhaug (c), as a result of 3,114 skin tests divided among 42 patients 
with active rheumatic fevei, 146 patients with inactive or “cured” rheu- 
matic fe\ei, 69 patients with chronic aithritis and 337 nonrheumatic 
controls, concluded 

It appears that a non-specific common allergenic factor is present excessively 
in the bacterial products of indifferent and vindans streptococci and moderately 
present in solutions of hemolytic streptococci, to which cases with either acute 
rheumatic infections or chronic infectious arthntides react hyperergically 

Iivine-Jones suggested similarly “that the rheumatic syndrome is 
an allergic response of certain predisposed persons to the common 
streptococci of the upper respiratory tract ” Kaiser found no parallelism 
between the skin tests with the filtrate from the cultures of streptococci 
isolated by Birkhaug and the Schick and Dick tests, but Hart did not 
believe that it was clear whether the reaction obtained with this test is 
purely an allergic phenomenon as in the tuberculin test or whether it 
indicates a susceptibility as m the Schick and Dick tests 

The skin tests so far made have been with preparations from strepto- 
cocci only, and are hence subject to the criticism of inadequate control, 
though the results are certainly suggestive In conclusion, it can be 
said that the experimental support of the allergic theory already obtained 
opens a field which may aid materially m explaining the mechanism of 
infection in rheumatic fever It does not seem that the essential con- 
ception of rheumatic fever as a disease caused by pathogenic micro- 
organisms will be altered, though many as yet obscure features may 
be explained by further studies along this line 

Closely related to the studies on allergy have been those involving a 
consideration of a soluble bacterial toxin Again, the conception of a 
toxic agent has resulted largely from the high percentage of failures to 
isolate bacteria from the joints or from attempts made to explain the 
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mechanism of action Though not a wholly novel suggestion, the ques- 
tion of toxin production has received most attention during the last few 
years Birkhaug, Kaiser, Stemfield and Jacobs, and Hart have described 
and employed a soluble toxin from \arious streptococci isolated from 
patients with rheumatic fever Rheumatic persons showed relatively 
high susceptibility to these toxins (generally prepaied as a Berkefeld 
filtrate), as measured by skin reactions In some instances, animals 
showed marked toxic effects from intravenous or mtra-articular inocu- 
lation A further extremely interesting observation was that of Birk- 
haug (a) following intravenous inoculation of himself with such a 
filtrate He employed for this purpose a strain of nonhemolytic strep- 
tococci isolated repeatedly from a patient with rheumatic fever About 
twenty-four hours after the injection acute multiple arthritis developed 
with fever, pain, swelling and redness This condition subsided in a few 
days Birkhaug’s description of the couise of events is so striking as to 
make repetition of the experiment on a largei scale highly desirable, if 
other self-sacrificing volunteeis can be found 

Irvme-Jones observed that persons suffering from rheumatic fever 
showed a marked sensitivity of the skin to filtrates of widely diverse 
streptococci from normal as well as from rheumatic subjects Lazarus- 
Barlow found no exotoxin associated with the streptococci that he 
isolated from the tonsils and postnasal spaces of patients with 
rheumatic fever, but believed that there was evidence of an endotoxin 
which stimulated the production of antitoxin and affected the heart 
muscle, lungs and other organs of rabbits Nye and Seegal found, with 
few exceptions no soluble toxins giving rise to the skin reactions com- 
parable to Birkhaug’s test toxin, in the nonhemolytic streptococci that 
they isolated from the upper respiratory passages The study of toxins 
in relation to rheumatic fever is hampered by the multiplicity of strepto- 
cocci which have been found, but again it is possible that extension of 
these studies may throw considerable light on the specificity of the 
streptococci involved 

Before passing to the consideration of streptococci m arthritis, it 
must again be stated that no thoroughly satisfactory classification exists 
This IS reflected on clinical grounds by a frequent tendency on the part 
of the disease to change from acute to chronic, from multiple joint 
involvement to involvement of a few or single joints and even some- 
times from nonbony changes to osteoarthritis In fact, the clinical 
gradations between acute rheumatic fever, on the one hand, and chronic 
osteoarthritis on the other are so close together that they sometimes 
involve great diagnostic difficulty Even pathologic studies do not pro- 
vide an invariably satisfactory basis for classification That differences 
between types exist can scarcelv be doubted but even thorough anatomic 
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studies of joint disease have failed to jield a classification valuable in 
directing the clinician in the course he must pursue Etiologically, too, 
the classification even at the extremes is not distinct, since stieptococci 
and other organisms have been found in tissues from all types of joint 
disease with as yet no valid diflfeiential features This confusion has 
been noted by many and is well expressed b} Elliott 

If such a pathological picture is accepted for so-called rheumatic fever, then it 
would seem but a step to enter the field of chronic pol} arthritis — depending upon 
the attenuated or mutated organism acting We have, hoivever, no such proof 
limiting the chronic tA'pes of arthritis to a single organism, as m rheumatic fever 
On the contrar 3 % there is much pointing to the probability of its multiple origin 
from many germs 

As m the case of rheumatic fever, however, stieptococci of vaiious 
sorts have been moie frequentl}’^ implicated m aithritis than other organ- 
isms Attempts to isolate micro-oiganisms from the tissues in arthntis 
have been fraught with even more complications than m rheumatic 
fever, since the conception of focal infections has stimulated the isola- 
tion of mici o-organisms from a greatei variety of tissues 

One of the eaihest definite bacteiiologic lepoits on aithntis was 
that of Po}nton and Paine,- who at necropsy found a diplococcus m 
the synovial membrane of the knee joint of a man, aged 67, several of 
whose joints showed the chronic destructive changes recognized as 
occuiring m one t}pe of rheumatoid arthntis On two occasions when 
injected into rabbits, it produced a seveie arthntis, but no cardiac lesion 
This arthritis differed in t3’’pe from that which they had hitherto pio- 
duced with the diplococcus of rheumatic fever They believed that 
this diplococcus was the cause of the arthritis m the case from which 
it was isolated Foikner, Shands and Poston cultivated the synovial 
fluids from 63 persons who had “chronic infectious arthritis” and found 
that fourteen were positive Eleven of these positive fluids yielded 
Sti eptococcus VII idans^ two Gonococcus and one Staphylococcus aw cus 
Cecil, Nicholls and Stainsb}’^ found attenuated hemolytic streptococci in 
a number of cultuies fiom joints of patients with “chronic infectious 
arthritis ” Sekiguchi and Irons in cultures from joints of swine with 
chronic arthritis obtained a high peicentage of mixtuies of minute 
bacilli and streptococci, but believed that the latter were usually second- 
ary invaders Bacteriologic studies on arthritis in lower animals may 
prove of some aid in solving the problem in man 

As in rheumatic fever, the question of bacteremia in arthritis has 
developed investigations based on blood culture methods Moon and 
Edw ards using a somewhat complicated blood culture technic concluded 


2 Poj'Hton and Paine Page 149 
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In arthritis, pararthritis, and mjositis, organisms may be isolated from the 
blood stream by improved cultural methods, This is possible more frequently m 
the acute stages when the patient is m a febrile condition, and less frequently in 
the subacute and chronic stages of the infection Streptococci may frequently be 
cultivated from the blood stream in rheumatoid arthritis There is evidence that 
the so-called diphtheroid bacilli and bacillus mucosus occasionally cause infection 
of the joint structures 

Richaids obtained Sh eptococcus vuidans from the blood m 14 of 
104 cases of chronic arthritis Hadjopoiilos and Burbank, by neutraliz- 
ing the alexin in the blood of patients suffering from chronic arthritis, 
obtained a high percentage of positive cultures m the fall and winter 
months Streptococci predominated, but diphtheroids and Staphylo- 
coccus aw eus t\ere also found Suran)n and Forro obtained 68 per 
cent positive cultures from 25 patients with polyarthritis The organ- 
isms all fell into the nonhemolytic or the green-producing class, though 
appaiently no attempt was made to place them more accurately Cecil, 
Nicholls and Stainsby made blood cultuies m 78 cases of “chronic infec- 
tious arthritis” with positive results in 61 5 per cent Of the strepto- 
cocci recovered, 83 3 per cent were culturally and biologically identical 
and appeared to be attenuated hemolytic streptococci The remaining 
16 7 per cent fell either into the viudans or the indifferent group 
Diphtheroids weie obtained m a few instances 

Lymph glands draining involved joints were excised aseptically and 
cultured by Rosenow (&), Forkner, Shands and Poston, Gibson and 
Poston Rosenow isolated organisms m 35 of 38 cases divided as 
follows streptococci 14, streptococcus-hke anaerobe 9, Bacillus welcln 9, 
Staphylococcus 3, B mucosus 1 and Gonococcus 1 In no instance 
were the streptococci hemolytic, and often theie was a marked difference 
between the organisms isolated from lymph glands and those found in 
foci of infection Forkner, Shands and Poston obtained 10 positive 
growths from 21 lymph gland cultures Nine of these were Strepto- 
coccus viudans and 1 was Gonococcus In 5 of these cases, the same 
type of organism was grown also from the joint More recently, 
Poston has studied 120 lymph glands by cultural methods and obtained 
organisms in 72 (60 per cent) Sti eptococcus viudans was recovered 
67 times Sti eptococcus nonhemolyhcus twice. Staphylococcus aw eus 
tAMce, and Gonococcus once It would be valuable to control this work 
with normal lymph glands and glands enlarged m other diseases to a 
greater extent than has apparently been done in studies of this condition 
The relation of organisms isolated from foci of infection to the 
morbid process elsewhere is one of extreme difficult) . since m so many 
instances a number of different types and stiains can be obtained from 
the same source Nevertheless, the doctrine of focal infection as 
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elaborated particularly by Billings, Rosenow ^ and others has received 
wide attention, and has been studied exhaustively The tonsils have 
been subjected to much bacteriologic study in chronic arthritis probably 
partly because of the apparent relation of tonsillitis to rheumatic fever 
Experiments have utilized a ^arlety of methods from simple cultivation 
of organisms from the tonsil in situ to quantitative bacteriologic 
methods and experimental lesions in laboiatoiy animals Hence anj 
comparison of results of different observers is fraught with great 
difficulty and further complicated b)' its relationship to the “elective 
localization” postulated b}' certain workers Rosenow, DaAUS, Byfield, 
Rhoads and Dick and a host of others have reported the recovery of 
streptococci from the tonsils of patients with various types of arthritis 
The streptococci described have been of all types as far as reaction on 
blood IS concerned — green-producing types perhaps predominating, but 
indifferent and hemolytic tj^pes being frequently described Polvogt 
and Crowe examined tonsils removed fiom 10 patients with chronic 
tonsillitis and infectious arthritis and found hemolytic streptococci “in 
almost pure culture” 8 times and Staphylococcus am eus twice Rhoads 
and Dick observed a high percentage of tonsil remnants in “tonsillecto- 
mized” patients, and made quantitative bacteriologic tests of tonsils or 
tonsil remnants removed surgically They found streptococci of all 
blood reactions and some other organisms, at times, m the tonsils from 
arthritic patients as well as in those fiom patients suffering from 
other conditions When these streptococcal stiains A\ere injected into 
rabbits, the most frequent lesion found at autopsy was aithritis The 
role of the tonsil in harboring the infectious agent in some cases of 
arthritis is almost beyond dispute, but ■\\hat exactly this agent is or 
the mechanism by which it acts is as )'et not accurately determined 

Streptococci have also been obtained from dental abscesses or pulp- 
less teeth from jDatients with arthritis The work of Rosenow and 
Ashby, RosenoiA {d), Price, Willcox Fianke, Hurst, Haden, Watson- 
Wilhams, Davis, Meisser and Brock and many others has done much 
to establish the facts of dental focal infection Unf oi tunately, the same 
lack of unifoimity in the type of streptococci isolated has provoked a 
sense of confusion and futilit} difficult to surmount Nevertheless, 
streptococci have been found often in pure culture, m dental foci , 
removal of these foci has resulted in clinical cure so often that indirect 
evidence of their causatn^e connection in some instances seems con- 
vincing The hypothesis of “elective localization” advanced by Rose- 
now has perhaps received its greatest support in the study of dental 
streptococci This hypothesis involves the conception of an affinity 

3 See manv papers published from 1910 on in the Journal of Infectious Dis- 
eases, the Journal of the American Medical Association, etc 
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of some organisms for definitely selected organs oi tissues of the body 
The assumption of fixed properties of invasion for these streptococci is 
necessary for this theory and a recognition of groups of stiepto- 
cocci differentiated on the basis of their ability to produce arthritis, 
nephritis, myocarditis, duodenal ulcer and so forth Rosenow and his 
followers and recently Precht have succeeded in producing arthritis 
alone in rabbits or dogs when streptococci from arthritic patients vk^ere 
used and nephritis or ulcers of the stomach alone when streptococci 
from homologous souices in man were employed Altogether, such a 
mass of evidence has been collected on this subject both pro and con, 
many having failed to substantiate these results of elective localization, 
that the only possible position at present is to suspend judgment 
Holman, who recently reviewed the subject of focal infection and elec- 
tive localization, said 

Does the localization of bacteria such as streptococci depend on an inherent 
property in the microorganism which is independent of, or which is demonstrable 
m spite of, alterations of technic or varying susceptibilities due to different species 
of animals, the effects of diet, previous or concurrent spontaneous infection, age, 
and a variety of environmental conditions^ Each possible factor must be con- 
trolled independently, and it is a difficult undertaking However, what 

Rosenow and his followers particular!}' showed and what all the other investiga- 
tors of the problem have definitely demonstrated is that streptococci do localize 
in various organs and tissues and can produce lesions at least sufficient!}' sugges- 
tive of those found in man so that their potential danger in infected foci cannot 
be neglected 

Streptococci, as well as many other oigamsms, have been lecovered 
fiom numerous other tissues of the body and often have been deemed 
causally related Accessory nasal sinuses, gallbladder, ceivix, urine, 
prostate and feces have served to provide stieptococci for those working 
on cases of arthritis (Watson-Wilhains, Wilkie, Moench, Kauntze, 
Culver, Wear, Keating and Mutch) The organisms thus obtained have 
been studied in diffeient degrees, vaiying from the determination of the 
eftect of remov'al or treatment of the focus on the course of the dis- 
ease to experimental pioduction of the disease in animals and sero- 
logic tests In general, except for certain of the serologic tests, to be 
discussed later, the same statements apply as were made in considering 
the significance of streptococci from other infected foci 

Streptococci obtained fiom practical!}^ all these souices have been 
shown to produce arthiitis m animals In some instances, the strepto- 
cocci vveie given intravenously, m others intra-articulai 1} and in others 
they were inoculated around the teeth in an attempt to repioduce the 
infective focus (Livingston) Acute reactions have resulted even after 
the injection of moderate doses of dead autogenous stieptococci 
(Davis [c]) In fact joint reactions to strejjtococcal antigens from 
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so many difterent souices have been pioductd so leadily, that this fact 
alone casts consideiable doubt on any conception of a specific arthiitic 
streptococcus (Harding, Nathan) Davis (c) said 

The mere fact that the various strains of streptococci from the tonsils can 
cause jomt-lesions in animals is jjerhaps in itself not of great significance 
Indeed, hemolytic streptococci from the normal throat may do so, as I have 
myself demonstrated It is possible that the reason why in one individual 

streptococci cause arthritis, and in another nephritis lies in the varying local 
susceptlblht^ of the organs of the mdnidual rather than in any peculiar specificity 
of the infecting cocci 

As IS the case with rheumatic fevei, the multiplicity of bacteiiologic 
obsen^ations in aithritis has stimulated a search for some rational basis 
of explanation Serologic diflfeientiation early received attention 
through the woik of Hastings As a result of complement-fixation 
tests on streptococci, he stated 

One is justified in concluding that Sti eptococcus vmdatis is an infectious 
agent and excites the production of a complement-fixing substance m the organism 
in cases of arthritis deformans, and, therefore Sti cptococcw! vuidan^ is the prob- 
able causative agent of the disease m manv cases of arthritis deformans Prob- 
ablv 40 per cent and more of cases of arthritis deformans should be considered 
as chronic infective deforming arthritis Rarely the clinical manifestations of 
arthritis deformans maj be due to gonococcus infection The serum from one case 
may react positneh' to two difterent organisms, most frequently to Streptococcus 
mi tdaus and to Gonococcus, when the reaction to the former should be consid- 
ered the indicator of the causative agent, since with the latter, infection is often 
latent in the genito-unnary tract Incidence of gonococcus infection is high and 
the clinical manifestations of arthritis deformans are raiely produced b}' gono- 
coccus infection 

More recently Burbank and Hadjopoulos m a number of papers have 
described a technic for bacterial fixation of sti eptococcus types wheieby 
vaiious aithntic and rheumatoid conditions may be classified serologi- 
cally into thiee major groups These groups they desciibed as 

(a) Arthritis reacting to hemoljtic streptococci and belonging to the iso- 
atrophic class This type in pure form is periarticular 

(b) Arthritis reacting similarly to hemolytic streptococci, but of different 
fixing properties This type is aniso-atrophic or deformans 

(c) Arthritis reacting to streptococci of the 6' vii idaiis tjpe and belonging 
to the osteo-arthritic or productne form 

They go even further m this differentiation, sa)ung 

A fair percentage of arthritic patients, especially those suffering from colitis 
and chronic constipation, ha-ve a marked tendency to effect complement fixation 
m certain strains of nonhemoljtic streptococci isolated from the intestinal tract 
of similar arthritic cases This type of organism seems to be a transition form 
of Streptococcus hemolvticus, with certain properties lost through secondary 
intestinal implantation 
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The vast scale on which this work has been done togethei with the 
confirmatory evidence of Green, who also found Sti eptococcus viridans 
and Gonococcus predominating in serologic tests, entitles this differential 
method to serious consideration Hitchcock, m studying a large group 
oh indifferent streptococci serologically, found a homologous group 
which he designated type I, though ne feels that furthei division into 
subtypes is possible The remaining strains he placed m group 10 
because of their failuie to react stiongly with type I serum This he 
believes is a heteiogenous group He found, however, that 

Indifferent streptococci occur m comparatively the same abundance in the 
throats of patients suffering from rheumatic fever or early in convalescence from 
the disease as they do m those who have recovered from the disease, or m those 
patients suffering from other diseases Type I occurs with comparatively equal 
frequency and abundance m the throats of all four classes of individuals studied 

Others in their attempts to classify and diffei entiate stieptococci 
obtained from arthritic patients have employed various ciiteiia Sohs- 
Cohen and Loewe have made use of a method which they term "pathogen 
selection” and w^hich is an avowal of their belief that man} different 
organisms may cause aithntis This method is based on the essential 
conception that a patient with arthritis does not contain m his blood 
the immunologic properties to the particular organism causing his 
disease and hence his blood will allow that organism to grow whereas 
other organisms to which he is presumably immune aie inhibited The 
technic of this method, as described by Loewe (o), is as follows 

An equal quantity of an}' specimen to be examined is inoculated, as far as 
possible simultaneously, on to suitable media on the one hand, from which after 
incubation, will be obtained the ordinary direct or “A” cultures, and on the other 
hand, into S cc of the patient’s own blood freshly drawn, which, after incubation 
and subsequent subculture on to similar media, will provide the pathogen selective 
or “B” cultures, according to whether the patient’s blood happens to be able to 
inhibit, or otherwise, any or all of the bacteria shown by the "A” cultures to 
have been present m the specimen 

Frequently, by this method, more than one organism was demon- 
strated to be pathogenic for an individual, and frequently, also, more 
than one focus contained organisms deemed by this method to be patho- 
genic This theor}' is difficult to reconcile with the delicate balance 
existing between infection and immunit}'- This balance would point 
more toward periods when the patient’s immunit}'- would be leflected in 
the inhibition of the giow'th of the causative microbe, as well as the 
others 

The possible occurrence of streptococcal allerg}^ as explaining the 
mechanism of streptococcal arthritis enters this study, as well as that 
of rheumatic fever It is obviously just as reasonable to consider 
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allergy as the important mechanism in the production of arthritis as 
in rheumatic fever No great amount of observation or experimentation 
has been diiected toward arthritis from this point of view, though the 
possibility has been suggested piactically from the beginnings of this 
theory (Zinsser, Swift, Small [c] ) Freiberg, however, claimed to 
have produced by the repeated injection of a bacterial extract an experi- 
mental arthritis m rabbits simulating the proliferative arthritis m man 
This, he believed, is a local allergic manifestation of a generalized state 
of allergy to a specific bacterium or bacterial extract 

The presence and action of a soluble toxin are again difficult to 
determine because of the number of organisms that have been found 
associated with arthritis In this connection, however, the observa- 
tion of Fisher is of special significance He deduced as the result of 
the intra-articular injection into rabbits of a few cubic centimeters of 
sterile human synovial fluid (from an osteo-aithntic joint) with the 
production m the rabbits of degenerative changes in the articular carti- 
lage, that some kinds of joint fluid contain a toxic substance but no 
bacteria 

Streptococci, then, haAe been found associated with many cases of 
arthritis of various types, as well as with rheumatic fever This asso- 
ciation while not constantly noted by all obseivers has occurred 
sufficiently often to suggest a causal relationship in some instances, at 
least Though no uniformity of t 3 ’’pe has been established for all such 
streptococci two possible explanations are compatible with this etiologic 
interpretation, viz , that arthritis can be caused by streptococci of many 
types, not specific or that the streptococcus of arthritis has many incon- 
stant features (Davis [d], Rosenow [o] ) The doctrine of microbic 
dissociation, as developed by Hadley and others, may serve as the 
ultimate explanation for such apparent inconsistency 

Although recent opinion has veered in the direction of the etiologic 
significance of streptococci, impoitance has been attached by various 
observers to certain other organisms both for iheumatic fever and for 
some forms of arthritis Of these, undoubtedly the most important 
historically in its relation to rheumatic fever is the Achalme bacillus 

This organism was obtained by Achalme only by anaerobic cultural 
methods from the blood, pericardial fluid and other tissues post moitem 
About the same time, this work obtained confirmation by Triboulet and 
Co 5 fen (a) and Thiroloix, the lattei, however, carried his studies of 
this organism further and found that growth could be obtained aerobi- 
call}’- after several generations on milk and broth , When injected intra- 
muscularh into guinea-pigs the organism produced a serosanguineous 
edema, but had no effect on dogs or mice In view of subsequent 
observations Thiroloix’ remarks are significant “11 pent provoquer 
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cles infections secondaries streptococciques” (It can provoke secondary 
streptococcal infections) 

By early failures to corroborate the finding of this organism, and 
later neglect in attempting to find it, this etiologic theory has fallen into 
the limbo of lost causes Recently, however, this microbe has again 
been brought into the limelight by Bertrand, who said 

Seventeen years of uninterrupted research work upon the specificity of acute 
articular rheumatism, has convinced me that this affection is due to the anaerobic 
bacillus, described by Achalme thirty years ago, and studied later by Thiroloix, 
Rosenthal, Triboulet, and many others, but which has now dropped into obscurity 
through official indifference In my opinion, inefficient technique in isolating this 
microbe, was above all, the cause of the lack of credit accorded to it This 
polymorph microbe can assume the coccic form, on more than one occasion, I 
have witnessed the transformation of these two forms one into the other, in 
vitro as well as in vivo by intramyocardial inoculation of rabbits 

Bertrand also believed that chronic rheumatism is caused by this 
organism and stated that Vivien and Lautier, as well as himself, had 
been successful in the treatment of such patients with antirheumatic 
vaccine prepared from this organism 

What the final conclusions concerning the Achalme bacillus will be 
It IS, of course, impossible to say The evidence of its association with 
rheumatic fever or arthritis is certainly less convincing than that of the 
association of the streptococci with these conditions, though in view 
of the wide field opened by the newer studies of transmutation and 
dissociation it may prove in time that the Achalme bacillus has just 
as much relation to rheumatic diseases as have the streptococci 

Bacilli apparently other than that described by Achalme have been 
found in the tissues of patients with rheumatic fever or arthritis at 
various times Probably the earliest of these was Schuller’s bacillus 
This was described by Schuller as a short bacillus with bipolar bodies 
and associated with single round cocci which he obtained from the 
periarticular structures in chronic arthritis It was gram-negative and 
grew with difficulty at first on the usual laboratory mediums When 
injected into rabbits’ joints in fairly large quantities it never produced 
pus, but did produce chronic joint changes It could be isolated again 
from these disordered joints A similar organism was found a few 
vears later by Blaxall His observations were summarized as follows 

(1) In the synovial fluid of eighteen cases of rheumatoid arthritis an organism 
has been demonstrated which is constant in its characteristics (2) The organism 
IS a minute bacillus exhibiting marked polar staining It is difficult to stain and 
easily decolorized (3) The organism can be grown m culture media and presents 
striking characteristics In beef broth it gives the appearance of gold dust and 
on agar-agar and serum its growth is almost invisible It does not grow on 
nutrient gelatin at ordinarv temperatures (4) It is present m the blood in severe 
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cases (5) It has not been found m the S3’novial fluid from distended joints due 
to other causes 

Fa3'ei weather obtained short bacilli from joint cultures in foui 
cases of arthritis These bacilli weie somewhat but not entirely alike, 
and he was unable to identif} them with any previousl) described By 
inoculation of these bacilli directly into the joints of rabbits, arthritis 
was produced IntiaA^enous inoculation had no eftect on the rabbits 
Goadby isolated organisms from the gums and othei tissues of patients 
with “rheumatoid arthritis, ’ which he believed weie “sti eptobacilh” with 
bipolar staining “though very difficult to tell from streptococci ” Nye 
and Seegal, although tailing to find streptococci m blood cultures from 
25 patients with rheumatic fever, recoiered small gram-positive bacilli 
from two cases and m one of these from two cultures tiom the same 
patient No important significance was attached to these organisms 
Cecil, Nicholls and Stainsby m blood cultures from patients with 
“chionic infectious aithiitis” isolated most frequentl} a type specific 
streptococcus, though in seveial instances they obtained “diphtheroid” 
organisms Key m 29 positue cultures from 88 joint aspirations on 
50 patients with chronic arthiitis of all kinds obtained minute bacilli m 
masses or mixed with staphylococci, 14 times These bacilli produced 
arthiitis m rabbits when injected directly into the joints in 34 of 50 
instances Bacilli of these types have been fiequenth lumped together 
somewdiat indiscriminately as “diphtheioids,” and since similai appear- 
ing “diphthei Olds” haA'^e been found from a great many sources they 
are generally considered as having no pathogenic significance As strep- 
tococci, too, haA'^e been found from man} sources, it is peihaps unwise 
to dismiss such bacilli wnthout accoidmg them moie stud} than they are 
usually alloAved 

Staph}lococci also haA e been considered by some obserA’-ers to be 
the cause of arthritis of certain types The foremost advocate of the 
staphylococci m this connection is CroAve, Avho belieA ed m a dual etiology 
for arthritis, i e , the streptococci as the cause of “osteoai thritis” and 
a specific Avhite staphylococcus Avhich he names Mta ococcns defoimam 
as the cause of “rheumatoid arthritis ” If it is assumed that the diffei- 
entiation betAA’-een these forms of aithiitis is accurate (about Avhicli, 
hoAvcA'^er, there is consideiable doubt), the evidence for the staphy- 
lococci, as adAfanced by CroAve, rests chiefly on the folloAving points — 
the isolation of a staphylococcus from the urine feces or scurf of 
patients Avith “rheumatoid arthritis” AAdiich because of its type of groAvth 
on a special medium (CroAve’s medium) and its agglutinative character- 
istics and the eftect of vaccines on sucli patients is considered a specific 
type of staphylococcus diffeiing from staphylococci found in other 
conditions or from other sources A A'ast amount of work has evidently 
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been done by Ciowe and otheis along these lines, but it is safe to reserve 
judgment until this work has been extended, particular!} as far as 
original isolations aie concerned, and confirmed by others It is only 
fair to state that Crowe is not the only one who has collected eridence 
implicating staphylococci in arthritis Thus, as early as 1893, Dor 
isolated an “attenuated staphylococcus” from the vegetations of the 
synovial membrane of a chronic arthritic joint which when injected 
intravenously into two rabbits produced an arthritis defoimans of both 
knees Crowe quoted Collins, Watson- Williams, and Watson as con- 
tributing evidence of staphylococcal infection in arthritis, particularly 
from the view of sinus infection Mutch found pyogenic staphylococci 
in the small intestines associated with “chronic stasis” in patients with 
chionic arthritis He stated 

The suggested explanation of these phenomena is that ingested staphjdococci 
sometimes escape destruction in the stomach, and, in their growth being encour- 
aged by intestinal stasis, they infect the mucous membrane and surrounding tis- 
sues, and thereby produce morbid changes in the joints 

The comment by Poynton indicates, peihaps, too hoj^eless an attitude 

It appears to me that, just as a particular streptococcus may cause acute 
rheumatism, so very possibly some staphylococcus may be an important cause of 
rheumatoid arthritis Then I remember that the streptococcus of rheumatism, 
if cultivated in ^anous solid media, may become indistinguishable morphologically 
from a staphylococcus, and I wonder whether in human diseases there is any 
essential line to be drawn between the streptococci and staphjdococci 

Key, m addition to finding in chronically diseased joints the minute 
bacilli previously mentioned, found also staphylococci, either alone or 
mixed with the bacilli, in the majority of his positive cultures These 
staphylococci when injected into rabbit joints produced arthritis in 66 
of 84 cases — a slightly higher percentage than was found by inoculation 
of the bacilli 

A theory that intestinal pi otozoa, particularly the amebas, are i espon- 
sible for a large group of chronic arthritides has been developed largely 
on the western coast of the United States The evidence for this is 
largely due to the vork of Bairow and Armstrong, Ely and his col- 
leagues, and Kofoid Amebas have been found by these observers in 
the stools of patients with chronic arthritis and in sections from necrotic 
areas of bone The group in which such protozoan infestation is most 
common has been called by Ely (a) the great second type of arthritis, 
wdiich he defines as having “hvo distinguishing clinical features 
(o) bone production (lipping, spurring) at the joint line, and (b) 
absence (except m spinal involvement) of union betiveen the ends of 
the bones, either fibrous or bony ” This apparently is similar to the 
osteo-arthritis or hypertrophic arthritis of more common usage Though 
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this foriTi of arthritis is common m places where amebic infestation is 
believed to be rare, it is possible that this form of infection will prove 
a more important agent among the vast number of stimuli which are 
associated with arthritic disease Others, e g , Moorehead, have reported 
amebas also m association with arthritis Moorehead’s evidence was 
based on amebic dysentery and arthritis occurring coincidentally m 
soldiers with an improvement of both conditions following treatment 
with emetm However, he does not report that he aspirated involved 
joints to search for amebas 

One other etiologic theory, this time affecting rheumatic fever, 
should be given brief consideration Clarke suggested because of the 
peculiar geographic and seasonal distribution of rheumatic fever, which 
corresponds with certain habits of the common rat flea, Co atophyllus 
fasciatus, that this insect is m some way connected with the etiology of 
the disease While it is difficult to alter our views to accept this agent 
m such an important role, it must be admitted that Clarke has collected 
epidemiologic and entomologic evidence that should arouse considerable 
interest 

The etiologic theories for rheumatic fever and arthritis heretofore 
detailed form the basis for most of the studies which are being made 
at the present time to determine causation more definitely Though 
there is practically no doubt that arthritis may in some instances be due 
to causes wholly nonbacterial (such as hemophilic arthritis), there have 
been numerous reports of types of arthritis occurring m other diseases 
Certaml} joint disorders are sometimes due to specific micro-oiganisms, 
and may be in some instances clinically indistinguishable from the types 
of arthritis the etiology of which is still subject to debate This fact 
has been discussed a number of times, e g , by Irons Schottmuller, 
Coates and Gordon, Stockman, Milne, Umber, Le Noir and Liege, 
and there has been a gradual splitting off of these specific arthritides 
from the types the etiology of which is not known That this process is 
not yet complete is evidenced by the continued reports of the specific 
nature of certain cases of arthritis 

To discuss tuberculous arthritis, one of the earliest to be differen- 
tiated from other forms of joint involvement, is not the purpose of 
this papei Whether, however, typical tuberculous arthritis serves as 
the only relation between tuberculous infection and arthritic disorders 
has been questioned by se^eral Menzer (b) believed that latent pul- 
monary tuberculosis is a frequent cause of arthritis and that hence 
general measures for the improvement of the patient would do much 
more for the disease than salicylate therapy Ascoli reported a case m 
which an “arthritis deformans” of the knee was evidently secondary 
to a tuberculous involvement Platt similarly stated that “m adolescence 
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and in adult life infective arthritis often simulated tubeiculosis Opera- 
tive exploration in knee joint conditions was often the most valuable 
diagnostic measure ” Recently Wilkinson contended that many so-called 
cases of rheumatism are really caused by hidden foci of tuberculosis 
He did not state that tuberculosis is the exclusive cause of such chronic 
inflammatory states, but believed that the symptom-complex hitherto 
associated with “rheumatism” may be the efifect of tuberculosis 

The fact that infections with gonococci can cause arthritis of prac- 
tically all types, both acute and chronic, is also too well known to discuss 
at length Nevertheless there has been considerable direct and indirect 
evidence of late to indicate that many cases of arthritis not commonly 
classed as gonorrheal are, from an etiologic standpoint, of this nature 
Thomas has discussed the clinical aspects of this condition and the 
difficulties in diagnosing the more chronic types after the acute initial 
infection has subsided Pepper reported on three cases of gonococcal 
arthritis associated with old rheumatic endocarditis He suggested that 
gonococcal focal infection may cause either a specific gonococcal 
arthritis or a nonspecific infectious arthritis and also that there is reason 
to believe that rheumatic infection prepares the soil not only for recur- 
rences of rheumatic fever, but also for other types of arthritis, including 
gonococcal From the bacteriologic point of view, the finding of gono- 
cocci from the lymph glands in “chronic infectious arthritis” by Rose- 
now {h), Forkner, Poston, and Cecil, Nicholls and Stainsby should be 
viewed as significant in this connection It is undoubtedly true that a 
considerable percentage of at present undifferentiated cases of arthritis 
belong in the class of gonococcal infections An attempt should be 
made to define the differential features more accurately 

Though syphilis as a cause of special forms of arthritis has long 
been recognized, e g , Charcot joint, syphilitic arthritis per se when 
recognized still lanks as a rare enough condition to warrant case reports 
Chesney, Kemp and Resnick reported two such cases characterized by 
subacute polyarthritis, enlarged tender lymph nodes and eosmophilia 
Triturated lymph glands from both patients produced orchitis in rabbits 
from which Spvocliaeta was recovered Joint fluid from one patient 
produced similar oichitis in a rabbit, though no spirochetes were found 
in the joint fluids Arthritis deformans of heredosyphihtic origin has 
been reported numerous times, recently by Ricciardi Francisco also 
consideied the importance of arthritis in congental syphilis, but stressed 
the point that in adults, especiall> . arthritis and syphilis occurring con- 
currently is not pi oof of the syphilitic nature of the arthritis, Stanojevic 
reported a case of bilateral syphilitic sacro-ihac arthritis with the symp- 
toms of peiiostitis From the consideration of such case reports it 
becomes eMdent that differentiation of arthiitis along this line has not 
progressed fai 
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It does not seem necessary to piolong much fuither comment 
on the numerous leports of aithritis occuirmg in or probably due to 
specific infections with known organisms Holst, after leviewing the 
literature, described a spondylitis occurring m typhus fever which he 
believed was charactei istic chmcall}'- and i adiologically Spondylitis as 
the lesult of tjphoid fever is well known (Haselhorst, Kiamer), and 
Barker suggested a broader view of typhoid fever as possibly responsible 
for secondary metastatic arthritis Cases of arthritis due to paratyphoid 
infections have been reported by Madier and Ducroquet, Rowlands and 
Lewis Aithritis of various types apparently due to the pneumococcus 
have been described numeious times (Carleton, Milch and Lepidus, 
Thomson and Thomson, and others) Kauntze obtained favorable 
results in treating patients with “rheumatoid arthiitis, chronic rheuma- 
tism and allied diseases” with “autogenous” vaccines from cohform 
bacilli isolated from the patient’s stools and agglutinated by his seium 
Hill, Seidman, Stadnichenko and Ellis in 6 of 7 infections of the urinaiy 
tiact with arthritis obtained pure cultures of the cob group from the 
urine Four of these were EscJiei xchm and 2 Aei obactci Some relation 
between joint disoiders and influenza has long been recognized and this 
has been lecentl} discussed by Weil 

Unusual organisms have been occasionally recoveied from patients 
with arthiitis Dick obtained B mucosus (Friedlander’s bacillus) 
repeatedl}^ from the tonsils of a patient with multiple deforming arthritis 
of seven years’ duration Removal of the tonsils and the administration 
of autogenous vaccines produced marked clinical impiovement This 
organism produced aithritis m rabbits and dogs Thj^tta and Gunder- 
son in two blood cultures from a patient wuth “acute rheumatism wuth 
pleuritis, pericarditis and bionchitis” obtained a streptothiix The third 
blood culture w^as sterile Mutch and Mutch isolated B fallax from a 
lomt removed surgically from a patient with chronic arthiitis 

Recently, occurrence of arthritis in undulant fever has come to be 
geneially recognized Arthritis is apparentl} so usually a concomitant 
of this disease that it is mentioned m nearly all clinical discussions , 
Von Mueller, Baker and Bierung, among others, discuss the clinical 
characteristics in some detail Jensen speaks of a spondylitis from 
B ahoi his infection 

comment 

In a large w'ay, the problem of etiolog)’^ of rheumatic fever and 
arthritis is one of the most important in medicine The amount of 
disability from the joint invoh'ement, cardiac damage and perhaps other 
complications is almost beyond comprehension Add to that the suffer- 
ing and the mental effect on the patient resulting from the usual hopeless 
outlook shared alike by medical men and the laity and one has a subject 
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deserving intensive stud}' It is impossible to anticipate at what points 
the link in the chain of rheumatic disorders will be broken to allow more 
satisfactoiy treatment, but a determination of the etiologic factors at 
least offers the best avenue for the efforts of pieventive medicine 
Theie seems to be little doubt that iheumatic fever and some forms 
of arthritis are usually due to infections with micro-organisms That 
many different organisms can cause joint disorders in animals and in 
man seems also beyond the possibility of doubt More than that has not 
been absolutely established Rheumatic fever obviously offers the most 
favorable possibility for pioving a specific etiologic agent, but it cannot 
be said that this has been done to complete satisfaction as yet It may 
then well be asked on what basis one may consider the etiology as 
proved Presumabl}, the answer to this question is in the satisfaction 
of Koch’s postulates This in its turn involves prelimmaiy questions 
about which there also should be general agreement The first of these 
IS What is meant by rheumatic fever ^ Is this limited by the textbook 
picture of acute rheumatic fever in children^ Is acute polyarthritis m 
adults with or without tonsillitis and carditis included^ In what categou 
are growing pains in children with demonstrable endocardial damage 
placed^ Oi can these questions be settled only on the basis of the iso- 
lation of a specific microbe^ These and other questions have perhaps 
not received sufficient attention m the bacteriologic studies directed at 
rheumatic fevei It is beyond the scope of this paper to attempt to 
answer these problems To go further From what tissues should the 
causative organisms be isolated ^ The clinical characteristics of the dis- 
ease point to the joints, endocardium and tonsils rvith the question of 
the blood stream much in doubt Yet organisms of different kinds have 
been isolated from all of these sources and several others, and have in 
most instances been consideied causative Other workers have failed 
to isolate oiganisms from these tissues, which they considered signifi- 
cant Hence, it is questionable whethei the bacterium or bacteria 
lesponsible for rheumatic fever are present in all of these locations for 
moie than brief periods of tune In this connection, studies involving 
mechanisms such as those on allergy or toxin pioduction, may prove 
of especial value Chances of contamination m tissue cultures are great, 
and the utmpst care should be used m conti oiling technic It must be 
also borne m mind that grow^th of oiganisms on artificial mediums over 
even a shoit period of time may alter their biologic, as rvell as their 
imasive, qualities Final]}, in considering reproduction of iheumatic 
fever, since this cannot be done m man (unless Birkhaug’s experiment 
on himself points to a practicable rva} ) the criteria constituting a satis- 
factory equivalent m lorvei animals should be agreed on It seems 
reasonable to lielieve that such agreement is most likely to be i cached 
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when species of animals closely related to man are employed for this 
purpose 

In forms of arthritis other than rheumatic fever, the problem seems 
of slightly different character It is apparent that many agents both 
bacterial and of other nature may produce changes m the joints which 
are often as yet clinically indistinguishable It is even possible that an 
organism also the specific cause of rheumatic fever may cause in adults, 
particularly, a form of arthritis which cannot be diffei entiated on clinical 
grounds from arthritis due to other etiologic agents At least there is 
considerable basis for a belief that though there may be a large group 
of arthritic disorders due to specific oigamsm or a closely knit group of 
organisms (with the streptococci indicated especially), miciobes of many 
different kinds with primarj locations m many different parts of the 
bod}'^ aie responsible for a certain percentage of the cases It does 
not seem that this fact should prove too discouraging, since clinical and 
etiologic distinctions should offer considerably greater possibilities in 
prevention and treatment 
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Notes and News 


W K Kellogg Foundation for Cancer Research — This foundation has 
been created by W K Kellogg of Battle Creek, Mich , and Pomona, Calif The 
foundation will collaborate with the College of Medical Evangelists in cancer and 
other research work The sum of approximately $100,000 will be available for 
the first year, and further provision will be made as the work goes forward 

Josiah Macy Junior Foundation — This foundation has been established 
through a gift of $5,000,000 by Mrs Walter Graeme Ladd, and Ludwig Kast, 
professor of clinical medicine in the New York Post-Graduate Medical School, 
has been elected president The purpose of the foundation is indicated by the 
following statement m a letter from Mrs Ladd “It is my desire that the founda- 
tion m the use of this gift should concentrate on a few problems rather than 
support many undertakings, and that it should primarily devote its interest to 
fundamental aspects of health, of sickness and of methods for the relief of suffer- 
ing To these ends the foundation might give preference in the use of this fund 
to integrating functions m medical sciences and medical education, for which 
there seems to be particular need in our age of specialization and technical 
complexities ” 

National Institute of Health — Congress has created a new institution by 
this name to take the place of the Hygienic Laboratory of the U S Public Health 
Service An appropriation of $750,000 has been made for new building projects, 
and the government has been authorized to accept donations by private persons 
toward the further development of the institute Fellowships are to be provided 
for individual investigators who may wish to work in the new institute without 
permanent appointment in the Public Health Service 

John Phillips Memorial Prize — The American College of Physicians 
announces the John Phillips Memorial Prize of $1,500 for meritorious work in 
internal medicine or contributory sciences The work must have been done in 
whole or in part in the United States or Canada Tlie thesis must be in the 
English language, and typewritten or printed copies in triplicate must be mailed 
to E R Loveland, executive secretary, 133 South 36th Street, Philadelphia, on or 
before Aug 31, 1930 

Grunow Foundation — It is reported that William C Grunow, Chicago, has 
donated $1,000,000 to create the Lois Grunow Memorial Foundation for the further- 
ance of medical science, and that it is planned to establish laboratories at 
Phoenix, Ariz 


Medical Fellowship Board of National Research Council — The next 
meeting of this board will be held on Oct 14, 1930 Applications for consideration 
at this meeting must be in the hands of the secretary of the board (B and 21st 
Streets, Washington, D C) before September first next 

Charles NicoHe, director of the Pasteur Institute of Tunis, and well known 
foi his work on typhus fever for which he was awarded a Nobel Prize m 1928, 
has been elected a member of the French Academy of Sciences 

At the recent meeting in Atlantic City of the Association of American Phj- 
sicians, the Kober Medal was awarded to James B Herrick, Chicago, for his 
in\ estigations in clinical medicine 

George R Minot, Boston, has been awarded a gold medal by the National 
Institute of Social Sciences, New York 

The Trudeau Medal of the National Tuberculosis Association has been awarded 
to Hcnrj Sew all, Denver, m recognition of his work on tuberculosis 

H J E Frj, pathologist to the Research Institute, Cancer Hospital, London 
died on Ma\ 5 1930, from streptococcal infection contracted while makinp- n 
postmortem examination ° 
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Experimental Pathology and Pathologic Physiology 

Experimeivtal Obstructive Cirrhosis H E MacMahon, John S 
Lawrence and S J Maddock, Am J Path 5 631, 1929 

Obstructive cirrhosis may be defined as a characteristic form of cirrhosis uni- 
formly limited to all the portal areas throughout the liver It is caused by an 
obstruction to the outflow of bile In the early stages, bile stasis, necrosis and 
regeneration of individual liver cells, edema and infiltration of the portal areas 
are the most prominent features Later there is an apparent increase in the number 
of bile ducts, the portal connective tissue is increased and with enlargement of the 
portal areas the liver becomes divided into small, separate and distinct lobules In 
the guinea-pig and rabbit, large and small areas of necrosis are early and constant 
observations Evidence is presented to show that the proliferation of bile duct 
epithelium results merely in an apparent increase in the number of bile ducts in 
the portal area and not in an absolute increase as has been described previously 
The proliferation of fibroblasts in the portal areas is interpreted on a mechanical 
rather than a toxic basis The origin of the areas of necrosis is discussed, and 
the opinion is expressed that they are simply areas of infarction Their relative 
frequencv in lower mammals may be explained on an anatomic and physiologic 

Authors’ Summary 

The Rate of Glycolysis in Erythremia (Polycythemia Vera) J E 
Cook and Michael Somogvi, Arch Int Med 44 813, 1929 

The blood of patients with erythremia shows a greatly increased rate of 
glycolysis This increased rate is independent of the red cell count as influenced 
by phenylh^ drazine, and shows no direct relation to the proportion of young red 
cells, when the reticulated count is used as an index of such cells The increased 
rate of gb^olvsis in the usual case of erythremia is not dependent on the increased 
white count since the increased rate is also present with a low white cell count 

Authors’ Summary 

The Treatment of Pneumonia by Inhalation of Carbon Dioxide 
Yandell Henderson, Howard W Haggard, Pol N Coryllos and 
George L Birnbaum, Arch Int Med 45 72, 1930 

As the background for this study, the following facts are cited If the lungs 
are not fullv distended soon after birth, pneumonia is likely to develop After 
surgical operations, massive, lobar or lobular atelectasis of the lung is a rather 
frequent occurrence, and is the condition from which postoperative pneumonia 
develops This atelectasis or, better, apneumatosis is prevented and relieved, and 
the risk of pneumonia is eliminated, by the inhalation of carbon dioxide The 
inhalation of 5 per cent carbon dioxide in oxygen, which is now the standard 
treatment for carbon monoxide asphyxia, is also an effective preventive of post- 
asphyxial pneumonia In pneumonia it is the blocking of the lung airways, bronchi 
or bronchioh, bv plugs of thick and sticky secretion which is the critical morbidic 
factor producing atelectasis and the conditions characteristic of an undramed 
infection The experiments reported demonstrate these facts Atelectasis that 
IS induced experimentally m dogs by blocking a bronchus is quickly cleared up 
and the lung is redistended by the deep breathing induced by inhalation of carbon 
dioxide m proper dilution Pneumonia that is induced in dogs by insufflation of a 
virulent culture of pneumococci is generally overcome, the lung is redistended and 
the animal is restored to health bj inhalation of carbon dioxide sufficient to cause 
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deep breathing and continued until the pneumonic area is cleared Success with 
this therapy for the relief of pneumonia in patients depends on administering the 
inhalation as earlj as possible If medical pneumonia is thus treated early enough, 
It appears probable that the results may be as effective as those already attained 
in postoperative and postasphyxial pneumonia Authors’ Summart 


The Effect of Lessened Respiratory Reserve on the Blood and on the 
C1RCULA.T10N Willis S Lemon, Arch Int Med 45 US, 1930 


In this stud} of the respiratory reserve, the muscles ordinarily responsible for 
the production of inspiration and expiration have been rendered functionless in 
whole or in part by evulsion of their motor nerve trunks All of the several 
functions of the diaphragm have been interfered with so that a state characteristic 
of a mammal has been changed, and the final state is one that, in respect to the 
diaphragm, virtually is characteristic more of birds than of mammals Vital 
capacity has been lessened, but never beyond the point where it failed to be 
equivalent to tidal air The ventilation in liters of air breathed each minute reached 
a high normal amount but was not distinctly abnormal at any time The hemo- 
globin decreased from high to low normal percentages, but the amount of 
hemoglobin for each hundred cubic centimeters of blood was within normal limits 
The hematocrit percentages varied slightly but were never abnormal The arterial 
and the venous oxygen content and the oxygen of the blood were essentially 
normal However, the oxygen saturation of both arterial and venous blood was 
lowered The number of er}throcytes failed to indicate either temporary or 
permanent er} throcytosis such as might ha-ve been anticipated had respiratory 
competence been destroyed 

The heart has remained normal functionally and has not shown evidence of 
hypertroph} , and the electrocardiogram cannot be interpreted as evidence to indicate 
any definite failure of the right ventricle The experiment illustrates the degree 
to which muscular dysfunction may be carried before respiratory incompetence 
develops in an animal that has a normal heart and lungs It seems to confirm the 
independence of two fundamental functions having interrelated duties , great loss 


of reserve in one is required before demonstrable evidence of cooperative support 


IS provided by the other 


Author’s Summart 


The Peripheral Surface Temperature in Arthritis Lillie AI Wright 
and RtVLPH Pemberton, Arch Int Med 45 147, 1930 

The obser\ations recorded reveal that, under adequately controlled conditions 
of stud\, 75 per cent of arthritic subjects maintain at the periphery (the base of 
the nail), a temperature lower than that of normal persons under comparable cir- 
cumstances The-\ also show that under conditions of exposure to cold, the 
temperature of the arthritic subject at the periphery drops less than does that of 
normal subjects, partly, but not wholly, because of starting at a lower level The 
return ot the peripheral temperature of the arthritic subject to the precold room 
le\el appears to be relativel} slow^er than that of normal subjects It is difficult 
to explain these differences between arthritic and normal subjects on a basis other 
than that of diminution in, or at least disturbance of, the capillary blood flow 
These observations, further, throw light on the mechanism operative in the 
exacerbations experienced b} arthritic subjects during fluctuations in the weather 
The} impl} that the capillary bed and presumably its control by the vasomotor 
svstem are less labile in respect to adaptations demanded of it by changes in 
the environment Inadequac} of response of this nature doubtless expresses itself 
in terms of further disturbances in the physiolog}-^ of the part concerned In tlie 
alread} handicapped tissues of the arthritic subject, this may mean added d}sfunc- 
tion and pain Final!}, these observations lend further support to the evidence 
alread} advanced that an important part of the phenomena of arthritis and the 
rheumatoid s}ndrome is referable to disturbances in the peripheral blood flow 

Authors’ Suvimary 
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Distribution of the Bi ood in Shock A. Beat ock and H Bradburn, Arch 
Surg 20 26, 1930 


In a series of experiments designed to determine tlie effects of hemorrhage, 
injection of histamine, trauma to the intestines, trauma to the brain and trauma 
to muscular tissue on the oxjgen content of the blood, the authors find that after 
trauma to the intestines or to an extremitj, the blood from the portal vein and 
from the femoral vein each has a higher oxygen content than blood taken from the 
jugular vessel or renal vein, and the \em from the extremity opposite that which 
vas damaged The control experiments demonstrated that the OKj-^gen content 
of the renal vein is higher than that from the right side of the heart or from the 
portal Aein Both of the latter were of about the same concentration The blood 
from the femoral vein was slightlj low^er than that from the heart, and that from 
the jugular vein was shghtlj higher After hemor’-hage and after the injection of 
histamine, and after traumatizing tlie brain, the relative values of the oxygen 
content of the blood taken from these various vessels was the same as in the control 
experiments The authors feel that these experiments contradict the theorj^ that 
the condition of shock is due to a reduction of the oxjgen supplj" and are evidence 
against the action of a histamine-like substance that produces a general bodilv 
effect The experiments were all done on dogs under barbital anesthesia, with 
blood pressure control The interesting data to be noted in their charts are the 
averages of the determinations After hemorrhage, the average oxj^gen content 
of all of the blood vessels w'as considerablj’^ low’er than that of the control After 
the injection of histamine it w'as onlj' shghtlj" low'er, and still somewhat low'er 
after trauma of the brain, and after trauma of the leg, so that while the relative 
values show v'erj" little effect, it would seem that further w'ork would have to be 
done on the effect of the total reduction of the volumes of oxygen circulating in 


the blood 


N Enzer 


Adiposogenital Dvstrophj with Retinitis, Mental Defect and Poly- 
dactylism (Laurence-Moox-Biedl Sjndrome) H Lisser, Endo- 
crinologj 13 533, 1930 

An instance of this rare condition is described clmicallj' m a girl 8 years old 


The Effect of an Exclusiv’e Meat Diet Lasting One Year on the Carbo- 
hydrate Tolerance of Tw'O Normal Men E Tolstoi, J Biol Chem 
83 747, 1929 

The mechanism for the utilization of carbohydrate maj" require daily stimula- 
tion for normal function Two men, maintained for a period of one year on a 
carbohj drate-free diet, manifested a definite diminution in their tolerance for 
dextrose, w"hich disappeared after the induction of a more normal diet 

Arthur Locke 

Colloids as Regulators of the Division Energy of Cells G L Rohden- 
BURG J Cancer Research 13 242, 1929 

Colloids of various kinds (aqueous suspensions of lecithin, cholesterol, egg 
albumin and gelatin) inhibit the division energy of paramoecia to a varying degree 
when added to haj infusion g Fried 


Is THE Local Vasodilatation After Different Tissue Injuries Referable 
to a Single Cause’ Peyton Rous and H P Gilding, J Exper Med 
51 27, 1930 

Experiment shows that the vascular contraction responsible for Bier’s spotting 
prevails over the local vasodilatation due to mechanical injiirj of the skin, and 
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causes the local reddening to blanch It is without eftect, however on the local 
vasodilatation caused hi histamine pricked into the skin The results raise doubts 
concerning the validity of the hypothesis referring all local Aasodilatations to the 
action of a single chemical substance or set of substances (“H substance ’) 
liberated within the tissue Authors’ SuMitARt 

rub Effect of Unil\teral NEPHREcroM'i on the Senile Atrophv or the 
Kidne\ in the White Rat Robert A Moore and Lolis M Hellman, 
J Exper Med 51 51, 1930 

In senility in the white rat there is a decrease m the total number of glomerular 
units The decrease in glomerular units is associated with an increase m the 
average diameter and a greater variation m size ot the remaining glomeruli 
Unilateral nephrectomy during adult life has no effect on these senile changes 

Authors Summary 

A Comparison or the Method Of Excretion or Neutral Red vxd Phenol 
Red by the Mammalian Kidnev Eaton MacKa\ and Jean Olivk-r, 
J Exper Med 51 161, 1930 

The manner of excretion of phenol red and urea by the frog’s kidnej differs 
from that of neutral red The elimination of the former is by the glomeruli and 
that of the latter by the tubules There is a similar difference m the manner ot 
excretion of these substances by the mammalian kidney It is inferred that this 
IS due to a similar difference in the method of elimination — that in mammals, too 
phenol red is eliminated chiefly through the glomeruli and neutral red through the 

tubules Authors’ Summary 

Experiments Relating to a Varifti or Rmnaud’s Disease Thomas 
Lewis, Heart 15 7, 1929 

The tjpe of Raynaud’s disease described is that in which the digits become 
periodically pale or cyanotic and, after several or many winters of repeated attacks 
terminal portions of the digits may be lost by a process of slow drj gangrene In 
mild cases recovery may be complete, while in more severe ones the circulation is 
persistently reduced to a low point at ordinary room temperatures The fingers 
remain at the temperature of the surrounding air under all ordinary conditions 
The immediate cause of the defective circulation is shown to be spasm of the 
digital arteries, the venous and capillarv vessels not being involved The spasm 
IS profoundly influenced by temperature, in response to which the vessels behave 
abnormally The abnormal element is apparently due to a peculiar condition of 
the vessel wall locally, it is not the result of a reflex through the vasomotor nerves 

Pearl Zeek 

Measure of Experimental Pulmonarv Collapse L Bla\ ier Arch 
mternat de med exper 5 269, 1929 

The effects of a phremcotomy on the pleural cavity of the same and opposite 
sides_ were studied m animals In these experiments, thin rubber balloons were 
placed m the pleural cavities at different levels and each one was connected to a 
water manometer Readings were taken before and after phremcotomy It was 
found that section of the phrenic nerve leads to a total diminution of variations of 
pressure m the pleural cavity The diminution is most marked at the same apex 
a little less marked at the same base and opposite apex and scarcely noticeable 
at the opposite base It is suggested that the results of the phremcotomy may 
extend to the opposite side through inflexion of the mediastinum 

T N Patterson 
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The Reactions of LeijKOc\tes in the E\e W Jahnke, Arch f Ophth 123 
70, 1929 


Experiments on medium-sized dogs were made to study the leukocyte reaction 
in the eye to parenteral stimuli as compared with that m the peripheral blood 
These reactions weie alwajs analogous and different from the reactions in the 
visceral region The blood vessels of the eye undergo a change in tonus after 
the administration of atropine, pilocarpine, epinephrine and cocaine, being con- 
stricted after the use of cocaine and dilated after the use of pilocarpine But 
the leukocyte count m the eye is not affected by these drugs, whether con- 
stricted or dilated vessels result from their administration, and still corresponds 
to that m the skin Such pharmacodjnamic drugs affect the physiologic relation 
between caliber of vessel and leukocytosis, as occurs in physiologic reactions, for 
instance, in active hyperemia Active hyperemia induced by the local application 
of heat produces leukocytosis on the one hand and a dilatation of the vessels on 
the other The latter causes an increased passage of blood, m contrast to the 
leukocytosis that results from the parenteral introduction of protein which shows 
relatively low leukocjte values The injection of milk did not disturb the equi- 


librium of leukocytes m the eye and the skin 


Charles Weiss 


Transplantation of Dried Ovar\ Alexander Lipschutz, Virchows Arch 
f path Anat 272 245, 1929 


Fresh ovary can be transplanted into the kidnej of the gumea-pig wuth from 
80 to 100 per cent positive results Castrated males are used They show sw'elhng 
of the mammary glands after two weeks generally In two out of eight experi- 
ments w'lth partly dried ovary swelling of the breast took place, with secretion of 
milk in one This ovary had lost 56 per cent of its weight (67 per cent of its 
w'ater content) by the drying process In five experiments with ovaries from new'- 
born or very young guinea-pigs, three w'ere positive (loss of weight 52, 56 and 
56 per cent) The effect on the nipples was visible only after several wrecks This 
long incubation period proves that hormones are formed in the transplanted dried 
ovary If the drying is made more complete, the effect does not take place Even 
after little drjnng the primordial follicles shrink and their nuclei become pyknotic 
It IS doubtful whether such damaged follicles become active again or if the 
hormomc effect comes from a few' primordial follicles that have escaped the injuries 


of drying 


Alfred Plaut 


Experimental Transplantation of Uterine Mucosa H O Neumann, 
Virchows Arch f path Anat 272 265, 1929 

Endometrium of the rabbit transplanted into the peritoneum of the same animal 
or an animal from the same litter forms cysts w'hen ovarian hormones are present 
When castration has been done a few w'eeks before operation, no cysts are formed 
and the transplants are resorbed Transplantation into males is unsuccessful 
Such experiments cannot be used as proof for Sampson’s theorj 

Alfred Plaut 


Thxroid Gland and Thxmus Gland in Experimental Hxperthlroidism 
E Kliw'Anskaja-Kroll, Virchows Arch f path Anat 272 430, 1929 

Using Hammar’s quantitative method, the author has found a definite hjper- 
trophj' of the thymus gland m hj perthvroidism of w'hite rats The animals w'ere 
fed W'lth dr> thjroid gland The cortex hypertrophies more than the marrow', 
the Hassal bodies increase m number As early as ten days after the first thyroid 
feeding, the increase of thvmus substance is noticeable The normal changes of 
thvmus, w’hich go parallel w'lth age, remain Alfred Plaut 
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Pathologic Anatomy 

Tumors of the Braii^ Among Filipinos C Reyes, Arch Neurol & 
Psychiat 22 1217, 1929 

Of 13,168 autopsies performed at the cit}^ morgue of Manila, P I , from 
Aug 1, 1907, to Dec 31, 1927, the brains were examined in 4,602 (3,081 from 
mafes and 1,521 from females) Sixteen tumors were found in the males (0 52 per 
cent) and tvvehe in the females (0 79 per cent), a total of twenty-eight tumors, 
or 0 61 per cent The presence of tumor was diagnosed or suspected in four, or 
18 per cent, ot the patients, and in 64 per cent some cerebral symptoms were 
present which w^ere diagnosed as tuberculous meningitis, cerebral hemorrhage, 
cerebral embolism, mcningism, meningo-encephalitis and in tw'o cases uremia 
]\Iodern exploratorj methods of diagnosis (ventnculopneumography or even the 
systematic taking of roentgenograms) were not used Primary intracranial tumors 
w'ere found to be more frequent during the second and third decades among 
females, and during the fourth decade among males , they w^ere generally more 
frequent among females Sixty-one per cent w'cre supratentorial, 32 per cent werpti 
pituitary and 7 per cent w'ere infratentorial Forty-seven per cent were gliomas 
and 33 per cent endotheliomas Twenty-three per cent of patients with available 
histones show'ed no evidence of intracranial tumor and died of acute conditions, 
the discovery of the tumors having been accidental and unexpected 

G B Hassin 

The Cells in the Exudvte of Leptomeningitis Theodore T Stone, Arch 
Neurol & Psjchiat 23 106, 1930 

Stone studied twelve cases of meningitis (purulent, tuberculous, cerebrospinal 
and syphilitic) to ascertain the origin of some of the meningeal cellular elements, 
especially the macrophages, in early cases of leptomeningitis The meninges from 
the convexity of the brain, from its base and from the pial septum were utilized 
after the tissues had been fixed in 10 per cent commercial formaldehyde Various 
nuclear staining methods and, in addition, osmic acid and silver nitrate were 
used Especial attention was paid in these studies to the condition of the pia 
and the arachnoid In epidemic meningococcus and septic types of meningitis, the 
cells of the arachnoid participate m the foi mation of macrophages , none was 
seen m the tuberculous and syphilitic forms The arachnoid cells become large, 
the nucleus becomes eccentric and the cells become detached and engulf various 
debris of cell bodies, fat globules, micro-organisms, etc r T? ur 


Paraplegia in Flexion With Subacute, Covibined Degeneration of the 
Cord George W Hall and Edwin F Hirsch, Arch Neurol & 
Psychiat 23 257, 1930 

Paraplegia in flexion has been described in a number of lesions of the spinal 
cord (tumors, Pott’s disease, multiple sclerosis) and the brain In the case of 
Hall and Hirsch the paraplegia was due to subacute, combined degeneration of the 
cord. It was the second case to be recorded in the literature (the first was 
reported by H de Jong in Acta psvchiat de ututol 2 105, 1927) The patient, a 
woman, aged 51, showed the first sign (paresthesia) of involvement of the cord 
one year prior to her admission to the hospital The paresthesia grew worse, 
and after a lumbar puncture a paraplegia in flexion of the lower extremities set in' 
The laboratorj examination made at this time revealed a blood picture typical of 
pernicious anemia, with an absence of free h 3 'drochloric acid and a total acidity of 
60 degrees When the patient was examined after the onset of the paraplegia, she 
exhibited lively tendon reflexes, with a positive Babinski and similar signs 
bilaterally, a diminution of epicntic sensibility especially over the low^er extremittes 
where the sense of position was lost, and retention of urine The serologic tests’ 
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gave negative results Six davs later, incontinence of the bowels and bladder 
and severe pains in the legs developed, which steadily grew worse The patient 
developed fever, became delirious and died (six weeks after she had entered the 
hospital) 

Neeropsv revealed hj^postatic pneumonia, slight bronchopneumonia and prac- 
ticall> no gross changes in the brain or the spinal cord Alicroscopic examination 
of the various portions of the brain (stained with hematoxylin and eosin and 
phosphotungstic acid-hematoxyhn , the peduncles were stained with Pal-Weigert 
method) did not show changes, while that of the spinal cord (the additional 
staining method used here was that of Bielschovv'skv) showed degeneration of 
various tracts in the posterior and lateral columns, such as is commonly described 
III subacute combined degeneration of the cord Numerous vacuolated “foam ’ 
cells (gitter cells) were aggregated around the capillaries and small blood vessels 
The anterior columns showed but slight degeneration of the nerve fibers 

G B Hassix 


Mvasthexia Gravis with States Lvmphaticus and Multiple Thymic 
Granulovivs Nicholas M A^lter and Michael Osnato, Arch Neurol 
& Psvchiat 23 345, 1930 


Alter and Osnato s ease of mv asthenia gravis was associated with status 

bmphaticus A careful pathologic study revealed no changes in the central or 

peripheral nervous svstem, but these were abundantlj present in the striatea 

muscles The muscle fibers were surrounded by “lymphoid infiltrations” , manj of 

the fibers were atrophied, showed striation and stained badly A conspicuous 

feature was the involvement of the thjmus, in which tw'o nodules were present 

and which showed signs of an extinct and active inflammation This resulted in 

involutional fibrosis The left lobe of the thyroid, which was enlarged and 

inflamed, contained a large parathyroid body The lymph nodes, the heart and 

the aorta were small There was hjpoplasia of the ovaries and of the chromaffin 

substance of the suprarenals, with atrophj and fibrosis of the hypophysis There 

IS strong evidence, according to the authors, that the mediastinal nodules mav be 

responsible for the widespread distribution of lymphoid tissue (m the muscles) 

Early removal of such nodules, which are usually single, may prevent further 

absorption -n tt 

G B Hassix 


Primvrv Ixtravilscular Hemangioma or Striated Muscle J S Dams 
and E A Kitlowski, Arch Surg 20 39, 1930 

The authors add 11 cases of this tumor, and tabulate 212 cases reported 

in the literature Thej give an extensiv'e clinical review and a discusbion of the 

etiologv, pathologv, differential diagnosis and treatment Analysis of the 212 

cases shows that the tumor is more frequent in the muscles of the extremities 

and that the tumor ma> present sjmptoms in the first and second decades, but may 

not enlarge for manv 5 ears However, the analysis shows that the tumor is much 

more prominent m earlj life, chiefly occurring before the age of 20 It is equallv 

common in both sexes Trauma does not seem to be an etiologic factor The 

tumors ma> become very large, since thev invade the surrounding muscle and 

their earh excision is the treatment of choice t- 

N Enzer 

The Pathogexesis of Glomerular Nephritis Warfield T Longcope, 
Bull Johns Hopkins Hosp 45 335, 1929 

In conclusion, then, one may summarize the information that can be obtained 
about primarv glomerular nephritis as follows The disease occurs in two forms 
— the focal form and the diffuse form The focal form occurs during acute 
infections, and in the embolic tvpe is usually ascribed to the deposition of bacteria 
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in the capillary loops of the glomeruli, where they lead to a necrosis, or to an 
inflammatory reaction The diffuse foim follows acute infection, pioved to be due 
m such a large proportion of instances to hemolytic streptococci, that for the 
present it is justifiable to consider at least one variety of acute glomerular 
nephritis as a manifestation of streptococcic infection In view of the great 
frequency of acute streptococcic infection, it must be considered as a rare mani- 
festation It cannot be proved that acute glomerular nephritis depends on infection 
by a particular form of streptococcus, or on the invasion of the blood or the 
involvement of the kidney by streptococci There is some evidence, however, 
which indicates that patients suffering from acute nephritis are abnormally sus- 
ceptible to the products of the growth of hemolytic streptococci and it seems possible 
that some altered reaction of the tissue, such as occurs m allergy, or some unusual 
antibody response to the infection is the determining factor in the development of 
acute glomerular nephritis in individual cases Permanent recovery is apparentl} 
more common in children than in adults We have no observations to explain 
the difference In a small number of adults we have found that recovery has 
followed elimination of the infection and the infecting organism, while progression 
of the disease has been coincidental with the persistence or the recurrence of 
hemolytic streptococcus infections It further appears evident that there are 
instances of Bright’s disease that run their entire course as progressive or recurrent 
diffuse mflammatori glomeruhtis, without involvement of the renal arteries or 
arterioles, and with changes in the renal tubules that may be regarded as secondarv 
to the glomerular lesion and to the diffuse inflammatory reaction of the interstitial 
tissue As a working hypothesis, therefore, we would suggest that it may be 
possible to differentiate, as one form of Bright’s disease, a primary and specific 
glomerular nephritis which is to be interpreted probably as a manifestation of 
streptococcus infections in persons who may be allergic to the streptococcus or its 
products of growth, or who possess some other peculiar form of tissue response 


to a local streptococcic infection 


Author’s Summary 


PvRATHYRtopRiAL Tetan\ LASTING One Year, Necropsv H Lisser and 
H C Shepardson, Endocrinology 13 427, 1929 

On removal of a goiter, tetany developed The patient was a woman, aged 30 
Under treatment with parathyroid extract, which gradually lost its effect, life was 
maintained for one year when death occurred from acute sepsis Three parathyroid 
bodies were found m the goiter after its removal, and autopsy failed to disclose any 
parathyroid tissue There was no evidence of secondary disturbances in other 
ductless glands 


Calcification in Pituitara Adenomas E M Dlery, Endocrinology 13 455, 
1929 

In roentgenograms of nineteen adenomas of all types, areas of calcification were 
indicated by shadows within the growth, but calcification was not detected at 
necropsy or in microscopic sections of bits of tissue No opportunity was given 
to examine the entire growth for calcification in any of these cases In an 
instance studied since the report went to press, calcification was found on 
microscopic examination 


Hyperplasia of the Female Genital Tract in Acromegaly H M Teel, 
Endocrinology 13 521, 1929 

In a woman, aged 49, with advancing acromegaly for seven years, the entire 
genital tract was markedly hyperplastic, especially the uterus It is assumed that 
this overgrowth was the effect of an eosinophilic pituitary adenoma and consequently 
in nature was similar to the genital hyperplasia inducible in dogs by alkaline 
extracts of the anterior lobe of the hypophysis 
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PlTblTAR\ ADE^OMA WITH GYNECOMASTIA R C MOEHLIG, Endocrmology 

13 529, 1929 

The patient was 52 jears of age Impotence, feminine distribution of pubic 
hair and gjmecomastia graduallj' developed with evidences of a large pituitary 
growth which post mortem was found to be a chromophobe adenoma 


Pressure Atropht of the Brain Temple Fav, J A M A 94 245, 1930 

By encephalography it has been determined that an extensive atroph}’’ of the 
brain maj’’ follow relatnely slight injury The atrophy affects preferably the 
frontal and parietal areas of the cortex and is regarded as due to pressure from 
increase in the arachnoid fluid owing to obstruction in its circulation 


Studies on Inflammation Valy Menkin and Miriam F Menkin, J Exper 
Med 51 285, 1930 

By means of a colorimetric method, the concentration of trypan blue in capil- 
laries can be estimated by direct observation and its changes followed as the dye 
passes out of the circulating blood stream The change in concentration of trypan 
blue in the capillaries of both the normal and the inflamed mesentery of frogs 
can be described by two separate exponential equations of the type y = be 
From these equations, it is found that the rate of fall of concentration following 
intraventricular injection of the dye is almost twice as great in the capillaries 
of the inflamed as in those of the normal mesentery This difference is a measure 
of increased permeability with inflammation Authors’ Summary 


Tumors of the Carotid Body A D Bevan and E R McCarthii, Surg 
Gynec Obst 49 764, 1929 

A brownish, red purple, walnut sized tumor was revealed, by exploratory 
operation, at the junction of the common, external and internal carotid arteries 
The tumor was not removed because of the extensive vascular resection necessary 
in these cases The reports of 133 cases is reviewed 

Richard A Lifvendahl 


The Relation of Maternal Pelvic Disease to Deformities in the New- 
born L Goldstein and D P Murpht, Surg Gynec Obst 49 804, 1929 

Three of 310 children born of women suffering from idiopathic uterine hemor- 
rhage, myoma, adnexitis, amenorrhea or carcinoma of the cervix or vulva were 
deformed The abnormalities included anencephaly, microcephaly and hvdrocephaly 
This incidence of gross deformities corresponds to the birth rate of malformed 
children in the general population, indicating, that the presence of uterine or 
adnexal pathologic process has no relation to the production of deformities in 
new-born children Richard A Lifvendahl 


Primary Carcinoma of the Ureter L M Rousselot and J D Lamon, 
Surg Gynec Obst 50 17, 1930 

In the upper part of the right ureter was a squamous cell carcinoma In 
reviewing the forty-nine recorded cases it was found that these growths usually 
are of the papillary t 3 'pe and spread usually by way of the lymphatic or venous 
channels In this case there were metastatic growths in the regional and bronchial 
Ivmph nodes, suprarenals, pancreas, liver, lungs and pleura Although calculi, 
as a rule, are not associated with ureteral carcinoma, calculi were present in the 
corresponding kidney Richard A Lifvendahl 
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Right Paraduodenal Hernia and Isolated Hyperplastic Tuberculous 
Obstruction J C AIasson and A H McIndoe, Surg Gynec Obst 
50 29, 1930 

Thirty-four cases of right paraduodenal hernia have been described In the 
case reported, an oval hernial opening 10 cm long was present to the left of the 
superior mesenteric artery, in the left lumbar region, having its long avis in 
the direction of the mesentery The mesenteric artery was kinked over the 
edge and extended into the hernial sac, which extended 22 S cm caudad and slightly 
to the left and was located behind the posterior parietal peritoneum Three fourths 
of the small intestine was found in this outpouching, and the proximal jejunum 
was markedly dilated and hypertrophied as the result of a firm tuberculous fibrous 
constricting ring located 120 cm proximal to the ileocecal valve Calcified tuber- 
culous ljunph glands were found in the regional mesenteric lymph glands A 
discussion of the other tjpes of this hernia and intestinal tuberculosis is given 

Richard A Lipvendahl 

The Effect of Cholecystenterostomy on the Biliary Tract Gatewood 
and S E Lawton, Surg Gynec Obst 50 40, 1930 

Cholecj'stgastrostomy on dogs showed thickened gallbladders, round cell infiltra- 
tion of the vesical mucosa, in a few of the common ducts and in the periportal 
areas of the liver Acute and chronic retrogressive changes were noted m the 
centers of the liv^er lobules B coh and Pj otcus viilgai ts were cultured from the 
gallbladder and the common duct but no bacterial growth was obtained from 
the liver In man, however, from the small amount of data av'ailable, these changes 
have been rarely recorded Richard A Lievendahl 

Two Cyses of Myelomatosis D F Cappell, J Path & Bact 32 293, 1929 

One case of myelomatosis was of a diffuse character, involving the marrow 
of the ribs uniformly and the femur in its upper third in irregular nodules 
There were multiple, unhealed fractures of the ribs and a collapse of the sixth 
thoracic and fourth lumbar vertebrae Plasma cells, often containing mitoses, 
dominated the picture m histologic preparations of the marrow, liver and spleen, 
although myeloblasts and transition forms were seen In the second case, nodules 
were encountered m the ribs, femur and periportal spaces of the liver klono- 
nuclear and reticulated cells, in addition to plasma cells, were abundant in this 
case There were many mononuclear cells in the pneumonic exudate 

George Rukstinat 

Intravitam Staining D F Cappell, J Path & Bact 32 595, 1929 

Three mam classes of intravutam stains were emplo 3 ’’ed those rapidly absorbed, 
as trjpan blue, vital red and lithium carbonate, those slowly absorbed, as isamine 
blue, diaminefast scarlet acid, and insoluble suspensoid preparations, as india ink 
and saccharated oxide of iron It was concluded that intravitam and supravital 
staining of cells (apart from mitochondria) was due to the concentration of dve 
within vacuoles and granules in the cells— the “segregation apparatus” The 
appearance of dye in the cells was not regarded as a simple precipitation but as 
an active binding which varied with the functional activity of the cells It was 
found that, contrary to the popular belief, the soluble dyes were demonstrable in 
the plasma sev^eral days after intravenous injection Because of this fact it is 
necessarj to wait until the dje has disappeared from the plasma before starting 
experiments involving intravitam-stained cells and pathologic processes , other- 
wise, previously unstained cells and emigrated cells or proliferated cells called 
forth by the pathologic stimulus might be stained and lead to false conclusions 
Results from experiments with intravitam and supravital stains on all bodv 
tissues are recorded „ 

George Rukstinat 
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A Case or Periarteritis Nodosa J Gray, J Path & Pact 32 787, 1929 

A case of periarteritis nodosa is reported in a woman, aged 21, who died after 
decapsulation of the kidney Lesions were abundant in the coronary and renal 
arteries and branches of the hepatic An interesting feature was the occurrence 
of plasma cells and particularly eosinophils m great abundancee 

George Rukstinat 

Aschoff Nodule in Rheumatic Pneumonia A D Fraser, Lancet 1 70, 
1930 

A specific form of pneumonia may occur m acute rheumatic fever In the 
acute stage the lesion is marked by vascular changes, proliferation and necrosis 
of alveolar walls, and destruction of bronchi m the areas involved It resembles 
acute interstitial pneumonia T 3 'pical Aschoff bodies occur m the interstitial tissue, 
most prominently m the interlobular septums A chronic stage may supervene 
with more or less fibrosis and now the Aschoff nodule appears to be absent 


Echinococcus Cast of the Heart C Bacaloglu and Others, Ann de med 
26 242, 1929 

A case with multiple embolism is described The emboli had cystic contents 


Stenosis and Occlusion of Internal Uterine Os E\a Gluck, Beitr z path 
Anat u z allg Path 81 121, 1928 

The relatively frequent occurrence of hydrometra m elderly women, as seen 
it necropsy, led to a study of the region of the internal os, with the aim of 
determining the cause of the dilatation of the uterine cavity In the routine post- 
mortem examination of 100 successive women over 50 years of age, hydrometra 
of var 3 ung grades was found in half In most of these the degree of dilatation 
was only moderate, extreme grades being rare In only one third of the 100 
uteruses examined was the region of the internal os normal, m the remaining 
two-thirds it revealed var 3 ing degrees of change resulting m extreme cases to 
complete occlusion of the os The changes that lead to narrowung and obliter- 
ation of the internal os w'ere studied b 3 ' means of serial sections of fifteen 
uteruses The earliest change is a loss of the superficial epithelium This is 
followed bv proliferation of the subepithelial stroma, the newly formed tissue 
becoming transformed into fibrous scar tissue which narrow'^s or occludes the 
lumen The area of such involvement was usually not more than 1 mm m 
length In a few instances the lumen was closed off by tw'o or more transverse 
fibrous septums The uterine glands m the involved area msy persist Their 
openings become occluded b 3 ^ the fibrotic process and they become transformed 
into cysts, the presence of which may be a factor m the narrowing of the lumen 
The process which leads to the changes noted at the internal os is considered, 
•senile The cervical canal w^as normal m those cases m which the internal os 
was obliterated Narrowing of the external os, which w^as noted in a few 
cases, w'as due to chronic inflammator 3 changes in this region which w^ere not 
identical with the senile fibrosis at the internal os O T Schuitz 

Hyaline Fibrosis or Brain, Lung and Suprarenals E Randfrath, Beitr 
7 path Anat u z allg Path 81 145, 1928 

Randerath presents, as a very unusual condition, a case w'lth multiple areas of 
h 3 almized fibrosis m various organs Histologic observations and discussion 
of their interpretation are given in detail The patient was a woman, aged 50, 
\ ho seven 3 'ears before death, had, had a prolonged attack of respirator\ trouble 
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termed gnp Progressive weakness of %arious groups of muscles developed 
some time before her admission to the hospital, and death was apparently due to 
bronchopneumonia The clinical diagnosis was bronchopneumonia and question- 
able abscess, tuberculosis or embolism of the brain Necropsy revealed, in addi- 
tion to terminal bronchopneumonia, marked fibrosis of the left lung, fibrosis 
of the thyroid and both suprarenals and the presence of multiple gravish, scar- 
hke areas in the cerebral cortex Microscopically, the left lung, brain, thyroid 
and suprarenals contained multiple areas of dense fibrous tissue which was 
markedly hyahmzed In the superficial portion of the cerebral cortex, the blood 
\essels were surrounded by mantles of lymphocytic infiltration Both the cortex 
and the medulla of both suprarenal glands were extensively in\olved in the 
hyaline fibrotic process, and lymphocytic iiihltration was present m the cortex 
and m the surrounding adipose tissue There had been no evidence of Addison’s 
disease during life The fibrosis of the thyroid was like that of the condition 
which Wegehn has termed inflammatory sclerosis of the thyroid In his dis- 
cussion of the etiologj' and nature of the process described, Randereth excludes 
syphilis and adopts the view that the conditions described were the results of 
a generalized infection of long duration following influenza This led to the 
formation of areas of fibrosis m various organs In such areas, deficient circu- 
lation led to destruction of tissue, which m its turn caused the deposition of 
hjahn through an antigen-antibodj’^ reaction, as postulated by Loeschke 

O T Schultz 

Arteriosclerosis or the Pulmoxarv Arterv U Steinberg Beitr z path 
Anat u z allg Path 82 307, 1929 

Steinberg’s discussion of arteriosclerosis of the pulmonary arteri is limited to 
the secondary form of the disease, that form in which some known factor, 
mechanical, toxic infectious or chemical, may be accepted as having a causative 
role Discussion of the much rarer primary form, which leads to hypertrophy of 
the right ventricle, and for which no cause can be assigned, is reserved for a 
later paper The present study is based on 500 necropsies of persons whose age 
ranged from 15 to more than 94 years Arteriosclerosis of the pulmonary artery 
IS usually nodular, the nodules varying m diameter from a millimeter or two to a 
centimeter or more The number of nodular lesions varies from a few to so 
many that the lesions are almost confluent Vessels of the third and fourth order, 
with a circumference of from 2 to 4 cm , are most often involved More rarely 
the mam trunks are the seat of the process, and the finer vessels are rarely involved 
The nodular lesions always contained lipoid substances and were usually associated 
with elastic tissue hyperplasia and intimal proliferation In rare instances the 
process was diffuse rather than nodular In the statistical study of the material, 
especial attention was paid to the presence of lesions which might be presumed 
to cause an increased pressure within the pulmonary circuit Such processes, to 
which an important role has been ascribed m the causation of pulmonary artery 
arteriosclerosis, are chronic circulatory disturbances, emphj'sema, pulmonary fibrosis, 
pleural thickening, and deformities leading to decrease m the size of the chest 
cavity Attention was paid to toxic infectious processes, and the concomitant 
occurrence of arteriosclerosis of the general circulation received careful considera- 
tion Steinberg concludes that mechanical factors which lead to increased pressure 
within the pulmonary circuit are less important in the causation of arteriosclerosis 
of the pulmonary artery than has been held to be the case by most previous 
observers The condition is more frequently associated with arteriosclerosis of 
the general circulation than with any other condition Steinberg accepts 
Anitschkow’s view that disturbance of hpoid metabolism is the fundamental factor 
111 arteriosclerosis, of the lesser as well as of the general circulation Given such 
a disturbance, then mechanical factors play a secondary part m the establishment 
of the process 

O T SCHUI TZ 
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Osteitis Fibrosa AI Weber, Beitr z path Anat u z allg Path 82 383, 
514, 1929 


The changes noted in the osseous svstem of an months old female Boston 
terrier form the basis of a 172 page discussion of osteitis fibrosa, for which the 
author prefers the term osteodystrophia fibrosa as a more generally applicable 
name for a disease of which the condition previously known as osteitis fibrosa 
IS only one tjpe The upper jaw' was deformed by a large tumor-like mass, 
composed in part of cellular osteoid tissue and ossifying fibroblastic tissue, being 
in these respects similar to the intra-osseous epulis described by a number of 
Walters m the jaw^ of low'er animals, and made up m part of cjstic spaces In 
the rest of the skeleton, two kinds of change occurred together One was an 
osteoporotic process, which was characterized b}" the presence ot numerous giant 
cells wnthm the bone, and of spaces from which the bone had been resorbed The 
second process was one of hjperplastic bone formation, characterized by the pro- 
duction of osteoid tissue that became fibrotic and partfy ossified This process 
was associated wnth fibrosis of the marrow The points of similanfy to and 
difference from rickets, osteomalacia, and scurvj are discussed m relation to the 
differential diagnosis of the condition described Weber accepts Christeller’s 
classification of osteodj strophia fibrosa The latter w'riter recognized tw'O mam 
groups of the condition, an osteoporotic form and an osteosclerotic form, the latter 
being the healed or healing stage of the former Each of these groups was 
subdivided into a hjperostotic form and a h 3 'po-ostotic form, depending on wdiether 
bone formation or bone resorption is predominant Any of these forms may be 
associated with cyst and pseudotumor formation Jmenile and adult forms are 
recognized Taking into account the classification and the changes noted bj’’ him- 
self, Weber gives to the condition described the name of juienile, cyst and pseudo- 
tumor forming, hyperostotic-porotic form of osteodj strophia fibrosa The type 
with cyst and pseudotumor formation is extremely rare in the dog, although it has 
been described m a variety of other species of lower animals, as w'ell as in man 
A detailed description of the microscopic observations is follow'ed bv a general 
discussion of the process of normal bone lormation, to a disturbance of which 
osteod 3 'strophia fibrosa is ascribed The phases of bone formation from the 
undifferentiated mesenchymal ground substance are differentiation, the formation 
of ossification centers, the formation of cortical bone and resorption of bone 
Osteod 3 ^strophia fibrosa is looked on as the reaction of the osseous system to a 
stimulus, the latter possibly a metabolic disturbance The immediate reaction is 
resorption of bone The bone responds b 3 a prohferatne reaction which results 
in the formation of undifferentiated mesenchymal ground substance From this 
there is formed bv differentiation fibrous tissue and fibrillated bone Cortical bone 
IS not formed except as osteoid tissue The cysts and pseudotumors result from 
abnormal differentiation of undifferentiated mesench 3 me, in situations such as the 
jaw, w'hen mechanical factors, as the act of chewnng, play a part The culmination 
of the progressive phase of osteod 3 strophia is reached w^hen all the original cortical 
bone has been replaced b 3 fibrous bone The end of the progressive stage and 
the beginning of healing are manifested in the cessation of resorption and in the 
reformation of cortical bone It should be the aim of feeding experiments to 
bring about a state to which the bone would react by such changes as those that 
characterize osteod 3 strophia fibrosa Feeding experiments designed to bring about 
a cessation of the process w'ould, if successful, be of the greatest benefit in the 
therapy of the disease, especial^ of the human being The article closes wnth a 
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Cartilaginous Nodules of the Inter\ ertebral Disks R Andrae, Beitr 
z path Anat u z allg Path 82 464, 1929 

In tlie series of \ertebral columns examined, small cartilaginous nodules were 
found present in the posterior ends of the inten ertebral disks in 12 per cent of 
males and m 19 per cent of females The nodules are usually multiple, are most 
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numerous m the thoracic portion of the column, and lie beneath the posterior 
longitudinal ligament They may become vascularized or ossified They seem 
to be of little significance The study excites interest chiefly because it was based 
on the examination of 174 male and 1,949 female vertebral columns and comes 
from Schmorl’s institute, where the right femur is removed routinely at necropsy, 
and the left femur and the entire vertebral column in most bodies coming to post- 
mortem examination q -p Schultz 

Comparative Histology of Gastric Mucosa H Billenkamp, Beitr z path 

Anat u z allg Path 82 475, 1929 

Billenkamp made a histologic studr of the normal gastric mucosa of fifteen 
species of mammals representing the following classes insectivora, rodentia, 
carnivora, ungulata and primates He compared the histology of the mucosa of 
the greater curvature with that of the ‘Magenstrasse,” the region characterized 
by the four folds which run from the cardia along the lesser curvature to spread 
out in the pyloric region It is in this region of the lesser curvature and pylorus 
that carcinoma, ulcer and epithelial metaplasia occur most frequently in the human 
stomach In most of the animals examined, the histologic structure of the region 
in question differed from that of the greater curiature In several of the species, 
no glands of the kind present m the body of the stomach occur in the lesser 
curvature or pyloric region In those species m which fundus glands are present 
in the region studied, thej are limited to a short stretch near the cardia In all 
species the fundus mucosa extends farther distally along the greater than along 
the lesser curvature In a few species, the junction between fundic and pyloric 
mucosa takes a straight course around the stomach at right angles to the long 
axis of the stomach In some species, there is present between the fundic and 
pyloric types of mucosa an intermediate zone m which the glands contain no 
chief cells In most of the species examined, the thickness of the chief cell layer 
increases progressively from lesser to greater curvature q Schultz 

Glycogenic Hepatonephromegali E von Gierke, Beitr z path Anat u 
z allg Path 82 497, 1929 

Von Gierke presents the case report of a condition which he believes to have 
no counterpart in the literature The case is that of a girl who died at the age 
of 8 j^ears The family history was negative, and birth and early development 
had been normal Unusual prominence of the abdomen had been noted by the 
family physician at the age of 2 or 3 months and had been present since birth, 
according to the mother Throughout its life the child had been susceptible to 
infections of the upper respiratory tract She had had a number of attacks of 
nosebleed, and had been treated for rickets, from which she recovered The child 
had been admitted to the hospital when 5 years old At this time the abdomen 
was large The liver was greatly inci eased m size There was questionable 
enlargement of the spleen There was moderate secondary anemia, with relative 
Ij'mphocytosis The suggested clinical diagnosis at this time was Band’s disease 
The final admission was for an acute infection of the upper respiratory tract, which 
resulted m death At necropsy, the liver weighed 2,000 Gm instead of 634 Gm 
which IS the average weight for the age and sex of the patient The kidney 
weighed 245 Gm instead of the average 133 Gm There was no ascites The 
spleen was of normal size and weight The thjmus and suprarenal glands were 
small Microscopic examination revealed the presence of moderate amounts of fat 
in the liver cells The latter did not give the lipoid reactions of Niemann-Pick 
disease (lipoid histiocytosis, Bloom) The liver cells were filled with glycogen, 
as were also the tubular epithelia of the renal cortex The glycogen could be 
stained by carmine and gave the iodine reaction The liver contained 10 43 per 
cent of glycogen calculated for moist weight of the tissue, and 33 72 per cent 
calculated for the dry weight The kidney contained 6 S3 per cent glycogen, moist 
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weight, and 36 82 per cent, drj weight The glj cogen did not disappear from 
fresh liver tissue kept for six da\s in the incubator in normal physiologic solution 
of sodium chloride and chloroform w ater The pancreas was histologically normal 
After \on Gierke had completed the study of his case, he learned of an apparentlj 
similar one that had come to necropsy in Vienna m 1928 This case he also presents 
The child was a boy, aged 4 years and 10 months The liver and kidneys w’ere 
enlarged, and the parenchymatous cells of these organs contained large amounts 
of glycogen A.s a working hypothesis to explain the condition reported, the author 
postulates a disturbance of intracellular glycogen metabolism, wdnch leads to 
deposition of the glycogen in the cells of the liver and kidney Early embryonic 
tissues, especially liver, kidney and muscle, are rich in glycogen, indicating the early 
development of the property of intracellular glycogen synthesis The glycogen 
store disappears from the tissues at or shortly^ before birth, indicating a later 
development of the property of intracellular glycogenolysis In the condition 
reported, it is supposed that the cells of the Iner and kidney failed to develop 


the normal property of splitting glycogen 


O T SCHLITZ 


H\alixe Bodies ix Testicle C Bllmexsaat, Virchows Arch f path Anar 
273 51, 1929 


In six of fifty -one boys ranging from 1 to 15 years of age, the testicles con- 
tained hy aline bodies similar to corpora amy lacea, located in the lumen of cony'oluted 
tubules They appeared to originate from desquamated spermatogones In all six 
cases death had been caused by a disease located m the skull (three times otitis, 
extradural abscess glioma, sarcoma) Lipoid and iron deposits m the testicle 


shoyv the same preference 


Alfred Pi aut 


XELRoyiA AND Carcinoid OF Vermiforai Appexdix Heinz Barth, Virchows 
\Tch f path Anat 273 62 1929 

The histogenesis of carcinoid is obscure The different theories contradict each 
other In a yvoman, aged 70, the center of the obliterated appendix yvas occupied 
by a neuroma, parts of yvhich contained argentaffine cells The amount of nervous 
tissue m the yy'all yy^as large This coexistence of neuroma and carcinoid is not 
accidental, there is some connection betyyeen the velloyv cells of the intestinal 
mucosa and the nervous apparatus of the intestine In a girl, aged 19, the appendix 
had the thickness of a little finger and contained a diffuse, carcmoid-hke tumor 
yyith metastasis in the ovary This tumor contained giant cells yvith vacuoles and 
granules The patient is alive tyy^elve years after operation The presence of 
metastasis from carcinoid m a lymph node, for instance, generally does not mean 
an unfay orable prognosis In a girl, aged 16, an acute inflammation of the appendix 
yyas restricted to the portion betyveen a small carcinoid and the tip On the other 
hand, a small carcinoid in a girl, aged 10, seemed to be secondary^ to an acute 

Alfred Plaut 


Cell Contexts and Iron in the Spleen of Fetus and New-Born I E 
LEyyiN, Virchoyvs Arch f path Anat 273 168, 1929 

In eighty -fiy e fetuses and neyv-born infants the spleens yvere examined , thirty - 
fiye yvere mature and fifty yvere premature The follicles are smaller in the neyv- 
born than in the adult , the external zone often is indistinct Granulocytes are found 
in different numbers Eosinophil cells are always present Basophils are few 
they are found only after fixation m absolute alcohol Their number does not 
increase yyith toxic conditions or yyuth congenital syphilis Plasma cells are absent 
No megakaryocytes are found Immature red cells are found in y^arying numbers 
and y ary mg distribution 

In the mature neyv-born the spleen generally gnes a strong iron reaction It 
yyas the same m the spleen of four infants born during the eighth and ninth 
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month In the spleen of forty-four immature infants and of four mature infants 
little or no iron was found (Hueck’s iron reaction was used) In the sixth and 
seventh month iron reaction is negative Stasis and duration of labor bear no 
relation to the iron reaction In two prematurely born infants there were hemor- 
rhages m the spleen, but the iron reaction was negative These results partly 
are at variance with those of Lubarsch Alfred Plaut 


The Healing oi Joint Fractures Leo Low-Beer, Virchows Arch f path 
Anat 273 191, 1929 

Few microscopic examinations of joint fractures are reported m the literature, 
therefore the author gives (in more than fifty pages) a detailed description of 
SIX joint fractures from autopsy material There are twenty-one photographs 
The manj details must be studied in the original paper with the aid of the 
photographs The periosteal callus participates little in the bony consolidation The 
final regeneration of bone and marrovv is so complete that the site of fracture may 
become indiscernible even under the microscope Tendinous callus bridges over 
the gaping fracture cleft , intercalar bones in it start the bony consolidation The 
fracture line in the cartilage remains visible since the fibrocartilage which fills 
It IS more bluish than the old hyaline cartilage In some instances the cleft 
remains filled with fibrous tissue which originated from bone-marrow The occur- 
rence of secondary arthritis depends on dislocation Small accessory microscopic 
fractures in the neighborhood are frequent Alfred Plaut 


Isolated Tuberculosis of Myocardium L Berger and J Charles Miller, 
Virchows Arch f path Anat 273 250, 1929 

The heart, which was that of a mentally defective man, aged 57, had six 
caseous foci from 0 5 to 2 cm in diameter The pericardium was partly adherent , 
the valves and aorta were normal No gross or microscopic lesions were seen in 
any other organ At the edge of the foci was a narrow margin of epithelioid 
cells and lymphocytes with few atypical giant cells , some of those contained tubercle 
bacilli Only two similar cases are reported m the literature 

Alfred Plaut 


* 

Pathologic Chemistry and Physics 

The Composition of Human Sweat Ralph Pemberton, F A Cajori and 
C Y Crouten, Ann Int Med 2 1243, 1929 

Under normal conditions sweat may have either an acid or an alkaline reaction, 
the pn values ranging from 4 8 to 8 4 which is essentially the range that has been 
observed for urine Acid sweats contain very small amounts of carbon dioxide, 
and this reaction is not effected by boiling or aeration , the acidity appears to 
depend on some component other than carbon dioxide Alkaline sweats contain 
more carbon dioxide The cause of the acidity of sweat remains undetermined The 
change in reaction from acid to alkaline during long-continued sweating appears 
to be the result of the actual excretion of alkaline substances The nitrogen and 
chloride content of the sweat of arthritic patients does not differ appreciably from 
the values obtained for normal sweat Normally high nitrogen values were obtained 
in the sweat of nephritic patients These observations suggest the possibility that 
in nephritis the skin may serve as a valuable path for the excretion of nitrogenous 
substances 

^ Walter M Simpson 

Phosphjdrus in the Blood and Urine Irwin Schulz, Ann Int Med 3 667, 

The inorganic phosphorus values of the plasma are equal to or less than the 
values for whole blood m normal, fasting persons In patients with nephritis 
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with retention of phosphorus, the level of inorganic phosphorus in the plasma is 
greater than that in the Avhole blood Retention of phosphorus associated with 
retention of creatinine in patients with chronic nephritis indicates a fatal prognosis 
If a nontoxic mixture of solution of acid sodium phosphate, 9 per cent, and of 
solution of alkaline sodium phosphate, 9 6 per cent, in a ratio of 3 parts of the 
former to 17 parts of the latter, is injected intravenousl}" into a normal man, it will 
produce an immediate rise, followed a gradual fall, in the inorganic phosphorus 
of the blood It causes an increase in the amount of inorganic phosphorus excreted 
m the urine and feces In the normal, fasting subject, 50 per cent of the injected 
phosphorus maj’- be recovered from the urine within four hours In nephritis the 
amount of phosphorus recovered is decreased as the amount of renal injury is 
increased Furthermore, the return of the level of inorganic phosphorus m the 
blood to that preceding injection is slower in patients -with nephritis than in the 
normal subject Walter kl Simpsox 

Bilirubix IX- Effusions of the Joixts D H Kling, Arch Surg 20 17, 
1930 

In traumatic, hemorrhagic effusions of the joints, the fluid has a higher icterus 
index than the circulating blood, and this icteric index increases as the disintegration 
of the extravasated red cells increases In inflammator 3 ’^ effusions, the icteric 
index is the same or slighth less than that of the blood In traumatic effusions 
of the joints accompanied bv intra-articular fractures, the bilirubin content of 
this fluid is still higher, due, the author believes, to the leakage of venous blood 
from the bone-marrow -vt 


Variations ix the Plasma Cholesterol and Cholesterol Esther Con- 
text IN Hog Cholera Richard E Shope, J Exper Med 51 179, 1930 

The cholesterol content and cholesterol ester content of the plasma of swine 

experimentallj infected with hog cholera exhibit a regular succession of changes 

During the period of incubation of the disease, for three or more da\s followung 

inoculation w'lth the Airus of hog cholera, hj'pocholesterolemia pre\ails This is 

followed bj a period of hypercholesterolemia, which is coincident with the onset 

of the clinical manifestations of the disease The hypercholesterolemia after from 

four to seven da 3 S gu'es w'a 3 to a second period of h 3 pocholesterolemia more 

marked and more prolonged than that observed immediateb' after inoculation 

In the present experiments, this second period lasted eight and eleven da 3 's in 

the tw'o animals sur\iving long enough for the stud3 of it, and Avas followed bv 

a second period of hypercholesterolemia In the one animal surviving this period 

for eight da 3 "s, a third period of irregular and fluctuating h 3 ’^pocholesterolemia set 

m A comparison Avith the results m other acute infections indicates that hog 

cholera is unique in showing alternating periods of h 3 ’^pocholesterolemia and 

h3 percholesterolemia A normal hog inoculated A\ith Bacillus suiscpticus rapidly 

deA'eloped the t3pical marked h\ pocholesterolemia, whereas an animal infected 

W'lth hog cholera and then inoculated Avith B suiscpticus failed to show the 

decrease in the cholesterol content of the plasma « ■ 

Author s Summara 

Ox the Action of Serum ox the Fibrins of Various Species J Van 
Der Scheer, j Immunol 18 17, 1930 

The author tried without success to duplicate the experiments by Fuch and 
von Falkenhausen, from which it would follow that the distinction of proteins 
(fibrin) of various species and races can be made by means of serum ferments 

A.uthor’s Summara 
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The Colloidal Theory of Silicosis Patrick Heffernan, Tubercle 11 61, 
1929 

The “colloidal” theory of the action of inhaled silica dust is briefly the silica 
particles, crystalline, cryptocrystalhne or amorphous, are engulfed by phagocytes 
in the wall of the alveoli, and conveyed into the lymphatic channels, where they 
come to an arrest The silica particle, within the phagocyte, is “hydrated” at 
its surface into colloidal silica hydrosol, the production of a “soluble” alkaline 
silicate being a temporary intermediate stage m the process of hydration The 
hydration occurs at the expense of the protoplasmic fluid of the phagocyte, which 
becomes vacuolated and dies, leaving a “ghost” of cell behind The foregoing 
processes are retarded if the silica particle has a protective coating, e g , of carbon, 
clay, etc , and are accelerated by the presence of alkali, e g , if the silica particle 
has a coating of alkaline soap After the death of the phagocyte, the action spreads 
to the surrounding cells, which are similarly influenced So far, the facts are 
capable of verification, and the net result is destruction of tissue cells and, in due 
time, replacement Whether the action is one of simple dehydration of tissue cells 
or whether certain constituents of the cell protoplasm are selectivel}" absorbed by 
the silica hydrosol, or whether reactions such as coagulation of cell colloids and the 
formation of sihco-orgamc compounds, stoichiometric or adsorptive occur, is still 
unknown The process maj continue until all the silica particle is dissolved, when 
equilibrium is attained by some such means as the formation of relatuel}" stable 
silico-organic substances (e g , cholesterol silicate m bird’s feathers) or adsorption 
compounds , or by the coagulation of the silica hydrosol into an irreversible gel , 
or by the elimination of the silica, in its “soluble” state, in the urine On the other 
hand, the hydration of the silica particle may cease, temporarily or permanentlv, 
before the particle is completely “dissolved ” In this case there would be a central 
core of undissolved silica surrounded by silica hydrosol or gel, next to this a zone 
of the “ghosts” of dead cells, outside of which would be a zone of small cell infiltra- 
tion or fibrosis Such a system would constitute a typical “silicotic” nodule Such 
a dormant silica nodule next could be reactivated should the protective barrier 
break down and alkaline tissue juices again come into contact with the silica 
particle “Sihcotosis” is believed to be a true silicosis, possibly modified by the 
calcium, iron, magnesion, aluminum, etc , from which the colloidal silica has been 
set free The question of the elimination of silica from the body urgentlv needs 
investigation ^ j 


Plasma Proteins and Sedimentation Rate of Red Cells F Reiche and 
F Fretwurst, Beitr z Klin d Tuberk 72 484, 1929 


The fractions of the plasma protein and their relative amounts are not the 
mam factors in determining the sedimentation rate Pinner 


Oxalaturia and Increased Urinary Excretion of Oxalic Acid in Tuber- 
culosis J A Langer and T Littig, Beitr z Klin d Tuberk 72 492 
1929 

The increased excretion of oxalic acid in tuberculosis is probably related to 
the catabolism of the fatty acids m the liver and is a manifestation of an impair- 
ment of the intermediary metabolism The microscopic demonstration of oxalates 
in the urine has no diagnostic significance ,, t-. 

Max Pinner 


Microbiology and Parasitology 


I Dresel and M R Lewis, 


A Study of Bacteriophage in Tissue Cultures 
Am J Hyg 11 189, 1930 

The activitj of bacteriophage (mouse typhoid phage) on homologus bacteria 
(mouse typhoid bacilli) was not demonstrated in tissue cultures, either from sus- 
ceptible or from refractorv animals On the other hand, such tissue cultures 
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made on agar plates, instead of hanging drop preparations, showed the bacterio- 
phage to be active The bacteriophage was not influenced b> the growth of the 
cells in tissue cultures, regardless of whether the tissue was of adult or of 
embryonic tj'pe, nor did the condition of the growth of the tissue in the culture 
influence the stability of the phage The tissue cells were not injured by the 
presence of the mouse typhoid phage In tissue cultures containing phage alone 
or m conjunction with mouse tvphoid bacilli, the phage was not inactivated e%en 
though It did not exhibit its lytic action in the cultures 

Authors’ Summary 


Parasitic Cirrhosis of the Li\fr in a Cat I*nfected with Opisthorchis 
P sEUDOFELiEEUs AND Metorchis Complexus Hiram E Essex aiid Jesse 
L Bollmxx Am J Trop Med 10 65, 1930 

The clinical course, as well as the histologic picture of the disease, appeared 
to be true biliary cirrohsis of the type described by Hanot, it was quite different 
from the cirrhosis of Laennec or from obstructive jaundice The hyperplasia of 
the biliary duct system suggested some specific cause associated with parasitic 
infection In this event, the specicity must be closely associated with the parasites 
because obstructive jaundice with the usual types of bacillary infection of the bile 
ducts does not produce extensive hypertrophy Since the hyperplasia extended into 
the smaller bile ducts, m which parasites or ova could not migrate, it would 
appear that the specific irritant either extended up the biliary channels by^ diffu- 
sion or reached the finer bile ducts by way of tbe portal vein The latter hypo- 
thesis seems more probable in view of the fact that other forms of cirrhosis art 
produced b\ intestinal absorption of more or less specific hepatotoxic agents 

Authors’ Summarx 


Lher Altoltsis in Vivo T C Ellis and L R Dragstedt, Arch Surg 
20 8, 1930 

In a series of experiments on dogs, the authors demonstrated that the auto- 
lysis which takes place when uncontammated liver is deprned of its circulation 
and allowed to float free in the peritoneal cavity is due to the combined action 
of the anaerobic organisms and intracellular enzymes All of the dogs in which 
the liver was ligated or pieces of liver placed in the peritoneal cavity died m 
less than fortv-eight hours, and the majority in less than twenty-four hours 
The liver becomes spongy and gas-filled Cultures under anaerobic conditions 
gave a growth of gram-positive, anaerobic bacilli In one series of experiments 
cultures w'ere made of the liver first, and the same organisms recovered post- 
mortem as W’ere recovered in the culture If the liver was autoclaved and thus 
sterilized, no ill effects were produced on the dog, and very little autolysis ot 
the liver took place The authors conclude that so-called in vivo aseptic auto- 
lysis of the liver is always accompanied by anaerobic infection, and that the 
anaerobic organisms are ahvays present in living, uncontammated liver They 
also conclude that these organisms or their products are the immediate cause 

of death „ 

N Enzer 


POSTVACCIXAL ENCEPHALITIS AND Al LIED CONDITIONS SiMON FlEXNER, 

J A kl A 94 305, 1930 

The decade through w'hich we are passing has shown an increase m the number 
and varietA of mAelitic and encephalitic disorders In part this is attributable to 
outbreaks of epidemic or lethargic encephalitis, and m part it can be accounted 
tor b-v what appear to be unusual attendances of antismallpox vaccination, measles 
and other infections, by inflammations of the central nervous organs To our 
present knowledge of clinical and microscopic features it is hoped that know'ledge 
of the directh inciting e\ents maA come also to be added 

Author’s Summara 
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The Effect of the X-Ray on the Nodules of Yfrruga Peruana Henr\ 
R Muller and Joseph R T\ler, J Exper Med 51 23, 1930 

The supposition that the x-rays would affect the developing and the developed 
verruga nodules experimentally induced in the monkey, has proved correct The 
experiments show that the early verruga nodules when exposed to a single, prop- 
erly graduated dose of the x-rays producing merely erythema of the skin, are 
inhibited in their evolution Moreover, the skin of Macaciis thcsiis monkevs is 
modified by a single erythema dose of the x-rays m such a way that infection 
of It with BmfoncUa hanlhionms is rendered more difficult These results are 
sufficiently striking to warrant the trial of the x-rays in suitably guarded doses 
in the treatment of verruga nodules in man Should the employment of con- 
valescent serum influence the course of Carrion’s disease favorably and the use 
of the x-rajs bring about a more certain and rapid devolution of verruga nodules 
in man, two practically applicable therapeutic measures will have been provided 
for the treatment of the two forms of the human disease 

Authors' Summarv 


On the Isolation, Cultivmion and Classification of the So-C■^LLED 
Intracellular ‘Svmbionf” or “Rickettsia” of Periplaneta Ameri- 
can \ R W Glaser, J Exper Med 51 59, 1930 

In Pet iplaitcfa atiici icana, the large American roach, bacteriocytes are found 
m both sexes These bacteriocytes aie scattered throughout the fat tissue, and 
their cytoplasm is filled with micro-organisms Evidence is presented to show 
that the intracellular forms are diphtheroidal bacilli These diphtheroids are 
transmitted from one generation to another through the ova A method is 
described whereby tissues, free from contaminants, may be obtained from Pcii- 
planefa A medium and a new method, the “spotting technic,” are described, bi 
means of which initial cultures of the parasites were obtained from eggs within 
capsules, from o\a and fat tissue bacteriocytes Two conditions appear neces- 
sary, one to initiate adaptation to the new environment, the other to bring its 
complete realization to fruition When development has been properly initiated, 
further adaptation occurs with successive transfers until finally certain other 
mediums appear suitable Approximately 14 per cent of attempts at isolation 
and cultivation succeeded All the micro-organisms isolated were studied, and 
It was found that three morphologically distinct types had been cultivated In 
general, one host yielded only one type, but one female revealed three types and 
another two One type was also isolated once from a fecal emulsion The prob- 
able reason for this is discussed The three types isolated were diphtheroidal 
bacilli resembling one another closely enough to be considered a single species 
but invariablv offering distinct mmo’- differences to warrant a separation into 
three distinct tvpes These three types have remained true to their original forms 
and sizes through fifty-two transfers The sizes, general morphology, and tinc- 
torial reactions of the three types cultivated correspond to the intracellular 
parasites of Peuplancta amencana The cultural and biochemical activities of 
the strains did not reveal any sound characters fOr differentiating types Sero- 
logically, however, useful distinctions were found Some additional evidence 
along immunologic lines is offered to show that the micro-organism culti\ated 
IS a representative of the identical species parasitic within Poiplancta amci icana 
The evidence appears sound to the writer that the Peuplancta parasite has been 
isolated and cultivated over twenty times and that it is bacterium belonging to 
the genus Coj ynchactci turn (the diphtheroids) For the species the name Coiyne- 
bactomn po iplanciac, nov sp , varietv aiitcncaiia is proposed The three cul- 
tural types did not produce forms small enough to pass throiwh the nnres r>f 
Berkefeld “N” candles “ ^ ^ 

Author’s Slmmvry 
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The TR’KNSFormatioh of Pineumococcal T^pes Martin H Dawson, J 
Exper Med 51 99, 123, 1930 

R forms of pneumococcus may be converted into S forms of the homologous 
type by the subcutaneous injection, m white mice, of large amounts of living R 
organism R forms of pneumococcus may similarly be converted into S forms 
of the homologous type by the subcutaneous injection, in white mice, of small 
amounts of living organisms together with the heat-killed bacteria from large 
amounts of S cultures By these methods types 11 S and 111 S vaccines are equally 
effective in producing conversion when heated for fifteen minutes at 60 C, or 
for fifteen minutes at 100 C Type 1 S vaccine is effective in producing conver- 
sion when heated for fifteen minutes at 60 C, but not when heated for fifteen 
minutes at 100 C R v'accmes and the vaccines of other organisms are not effec- 
tiv'e in producing conversion All “in vitro” attempts to produce conversion by 
the use of vaccines hav^e been unsuccessful The role which the phenomenon of 
conversion may play in infectious processes is indicated Type-specific S pneu- 
mococci ma 3 ^ be transformed from one specific S type into other specific S types 
through the intermediate stage of the R form R forms of pneumococci, derived 

from any specific S type, may be transformed into S organisms of other specific 

types by the following procedure The subcutaneous injection, in white mice, 
of small amounts of living R forms together with vaccines of heterologous S 
cultures S v'accmes heated for fifteen minutes at temperatures between 60 and 
80 C , are effective m causing R forms, derived from heterologous S types, to 
rev'ert to the tjpe of the vaccine S v'accmes heated for fifteen minutes at tem- 
peratures between 80 and 100 C are not effective in causing R forms, denv'ed 

from heterologous S tvpes, to revert to the type of the vaccine S vaccines 
heated for fifteen minutes at temperature between 80 and 100 C, may cause 2 R 
and 3 R cultures to rev'ert to their original S type S vaccines of any type, 
including type 1, heated for fifteen minutes at temperatures between 80 and 100 C , 
are not effective m causing 1 *R cultures to revert to their original S types 
S vaccines heated for periods as long as two hours at 60 C are effective m 
causing R forms, derived from heterologous types, to reveit to the type of the 
vaccine A single cell R strain, derived from a type 11 S pneumococcus, has 
been successively transformed into a type 111 S, a tv'pe 1 S and a group IV S 
culture Corresponding with the various degrees of “degradation” of the R form 
there are varying degrees of “development” of the S form The nature of the 
conditions responsible for alteration of type as induced by these procedures has 
been investigated, and the causes responsible for the transformations are discussed 
All attempts to produce transformation of type m vitro have been unsuccessful 
The role which the phenomenon of transformation of type maj plaj' in problems 
of infection and epidemiologj' is indicated Author’s Summarv 


SURVIV'AL OF V VCCINE ViRUS SEPARATED FROM LiV'ING HOST CeLLS BV COL- 
LODION Membranes R S Muckenfuss and T M Rivers, T Exper 
Med 51 149, 1930 


Vaccine virus, suspended in a mixture of serum and Tj'rode’s solution and 
separated by collodion membranes from a suspension of living kidney cells in 
serum and T 3 'rode’s solution, remained activ'e at 37 C for a longer period of 
time than did v'accine virus incubated onty in a mixture of serum and Tyrode 
solution Authors’ Summary 


On the Relation of the Orcanism in the Tunica Vaginalis of Animals 
Inoculated with Mexican Typhus to Rickettsia Prow'azeki and to 
THE CvusATiv'E Agent OF That Disease H Mooser and Clvde Dum- 
MER, J Exper Med 51 189, 1930 

Health 3 lice became infected with Rickettsia pioivaacki after feeding on mon- 
kevs inoculated with a strain of Mex,can typhus The same result was obtained 
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in 100 per cent of lice by rectal inoculation of an emulsion of tunica vaginalis of 
guinea-pigs reacting to the same strain In the tunica vagmales of guinea-pigs 
and rats inoculated intrapentoneally with an emulsion of lice containing Rickettsia 
piowaceki, the intracellular organism constantly associated with the passage strain 
appeared regularl} Rickettsia piozmseki found in lice and the organism con- 
stantly present m the tumca of guinea-pigs and rats reacting to our strain of 
tabardillo are morphologically and tinctorially indistinguishable, and their modes 
of intracellular multiplication are alike in every respect It is concluded that 
they are identical This organism is constantly associated with the causative 
agent of Mexican typhus, both m mammals and in lice, and all of our attempts 
to separate them ha\e failed Authors’ Summ^rt 

The Epidemiologt or Fowl Cholera Leslie T Webster, J Exper Med 
51 219, 1930 

The studies so far carried out indicate that the epidemiology of fowl cholera 
rests on essentially the same basis as that of rabbit pasteurellosis In each 
instance, the severe epidemic form of infection is associated with a relatively 
virulent type of organism which survives with difficulty in the tissues of the 
host, whereas the endemic disease is associated with strains of relatively low 
virulence and high \egetative capacity In fowl cholera, as m other animal 
diseases studied, the spread and severity of the infection appear to be controlled 
by the resistance of the host and the dosage of the orgamsms 

Author’s Summarv 

The Epidemiologv or Fowl Cholera Thomas P Hughes, J Exper Med 
51 225, 1930 

A bacteriologic study has been made of 210 fresh strains of Pasteiu cUa obtained 
from typical cases of fowl cholera on seven widely separated poultry farms The 
strains have proved identical in consisting of small, pleomorphic, bipolar-stammg, 
gram-negative, nonmotile bacilli They grew rapidly in infusion broth plus a 
trace of hemoglobin They formed acid but no gas in mediums containing dex- 
trose, saccharose and mannite, mdol was produced The strains fall into three 
distinct groups, according to the kinds of colonies formed by them on hemoglobin 
agar The “fluorescent” colony was large, w'hitish and opaque and under suitable 
conditions exhibited marked fluorescence The “blue” colony was smaller, clear 
slate-blue and nonfluorescent The “intermediate” colony was moderately fluo- 
rescent after from fifteen to eighteen hours growth, and “blue” thereafter It 
was “blue” at all times wdien crowded and occasionally of “ring” form Cultures 
from the “fluorescent” colony developed the forms of the “blue” colony under 
certain conditions, otherwise, all forms were stable Strains from “fluorescent” 
colonies w^ere resistant to precipitation by acids and to sedimentation by centrifu- 
gation, and although they combined with specific antiserum, did not agglutinate 
They w'ere relatively highlv virulent and occurred m flocks in which fowl cholera 
w^as epidemic Strains from “blue” colonies were precipitated bj' acids ov^er a 
wide range of concentration and agglutinated strongly in antiserums They were 
of relatively low virulence and occurred m flocks m which fowl cholera was 
endemic Strains from intermediate colonies varied in behavior between the 
“fluorescent” and the “blue” strains They came from a flock m which fowl 
cholera was epidemic 

Author’s Summary 

The Epidemiology of Fowl Cholera Thomas P Hughes and Ida W 
Pritchett, J Exper Med 51 239, 1930 

In the experiments here presented, Pa-stewella avicida proved incapable of 
inciting fowl cholera when introduced direct!} into the alimentary tract On 
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the other hand, when introduced into the upper respiratory passages, it induced 
typical disease When P avicida was introduced into the nasal passage of con- 
trolled, selected chickens, some died of typical septicemic cholera, a few devel- 
oped chronic pneumonias and other conditions and succumbed, a few developed 
localized inflammations of the upper part of the respiratory tract, such as rhinitis, 
roup and wattle involvement, while yet a few others became “healthy” nasal 
carriers Usuallj% however, more than SO per cent resisted infection Repeated 
titrations of this sort gave, in general, uniform results, save that in spring and 
summer the mortality decreased P avicida was recov^ered from a number of 
cases of “spontaneous” roup rhinitis and wattle disease Groups of chickens 
reacted similarlv to doses of virulent P avicida varying from 20,000,000 to 
20,000 Outside these limits, dosage exercised a marked influence on mortalit}' 

Authors’ Summarv 

The Epidemiology of Fowl Cholera Ida W Pritchett, F R Beau- 
DETTE and T P Hughes, J Exper Med 51 249, 1930 

Field studies of fovvd cholera on two commercial poultry farms are described 
One farm, previouslj free of cholera, was studied during an active epidemic which 
occurred during the winter months The strains of Pasteut ella avicida recov^ered, 
both at “autopsj'” and from “healthy carriers,” proved generally similar, and to 
be of the types producing “fluorescent” and “intermediate” colonies These types 
are of relatively high virulence After the subsidence of the epidemic, these 
strains tended to disappear The second flock consisted of a small group of birds 
which had survived an epidemic of cholera the previous year, and m which the 
infection subsequently prevailed m endemic form No deaths occurred during 
the period of observation, but the number of birds with localized lesions and the 
number of carriers greatly increased during the winter months The strains of 
P avicida were apparently of the tvpe producing “blue” colonies, although some, 
as shown by their acid and serum agglutination reactions, resembled the “inter- 
mediates ” These strains appeared to be spreading rather than dying out The 
individual fowls differed in their response to the presence of infection some 
showed localized lesions, others were carriers, vv'hile still others seemed entirely 
refractory Authors’ Slmmarv 


The Epidemiologv or Fowl Cholera Ida W Pritchett, F R Beau- 
DETTE and T P Hughes, J Exper Med 51 259, 1930 

An inv^estigation of endemic fowl cholera has been made at a poultr}’^ farm m 
Belle Meade, N J The focus or reservoir of P avicida proved to be the healthy 
pullets vv'hich had become carriers the previous year and which had been selected 
as the breeding stock for the ensuing season From these carriers, the organisms 
spread and gave rise during the winter months to the v'arious forms of the infec- 
tion, including the carrier state, disease localized m the upper part of the respira- 
torv' tract and tj'pical cholera The strains of P avicida were, m general, similar 
and of the type that forms “blue” colonies They were all of the same low 
degree of virulence, no differences were demonstrable between {a) strains obtained 
from “carriers” and those obtained at “autopsy”, (&) strains where the infection 
was spreading and severe, and those where disease was rare, and (c) “autumn” 
and “winter” strains In general, a relatively high carrier rate was accompanied 
bv a high mortality, although m one instance, a community with high incidence 
of carrier, plus a probable high degree of resistance of the host suffered but 
little fatal infection An attempt was made to reduce the amount of cholera by 
the removal of carriers The results of this measure indicate that such a pro- 
cedure IS both effective and practical Authors’ Summary 
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Tliaraemia in Sheep in Nature R R Parker and J S D\de, Pub 

Health Rep 44 126, 1929 

The proved occurrence of B tulaiense in the tissues of sheep in nature opens 
the question of the possibility of human infection from the handling of infected 
carcasses Infection is definitely possible through the primary contamination of 
the hands with the tissues of crushed infected ticks held in the wool or with 
thick excrement -which is commonly present in large masses The fingers might 
also become contaminated by contact with necrotic tissue w'hich sometimes 
develops at the points w'here infected ticks have been attached The chance that 
infected meat might reach the markets and be a source of danger to persons 
m slaughterhouses and packing houses and to the consuming public seems less 
likel}', but cannot be altogether dismissed, especiallj if animals are slaughtered 
for immediate local consumption 

Further and more carefully planned field and laboratory observations of 
tularemia in sheep caused by the wood tick are desirable, (1) to determine the 
extent to which it is concerned m wood-tick-caused pathologic conditions, (2) to 
determine the geographical limits of the occurrence, which certainly are wider 
than indicated by present data, (3) to secure more detailed epidemiologic, symp- 
tomatologic, and pathologic data and (4) to determine whether the meat of 
infected slaughtered sheep is a possible source of human infection 

Authors’ Summary 

The Selection of a Heat-Resistant Strain or Vaccine Virus (Rabbit 
Testicular) Charles Armstrong, Pub Health Rep 44 1183, 1929 

Through continued selection and propagation, a strain of '^abbit testicular 
smallpox vaccine of exalted virulence for animals has been developed which 
shows an increase of several hundred per cent in the period of time during which 
it will withstand a temperature of 37 5 C and still give typical skin “takes” on 
rabbits The sixtj -first transfer is potent after holding for thirty-three days and 
three hours at this temperature The selective process is being continued, since 
the upper limit appears not yet to have been reached 

Author’s Summary 


Transmission of Fowl-Pox by Mosquitoes I J Kligler and M Ashnfe, 
Brit J Exper Path 10 347, 1929 

Mosquitoes transmit fowl-pox from infected to healthy chickens The same 
infected insect may produce a number of consecutive infections over a period of at 
least sixteen days Feeding on another animal species does not impair the mfec- 
tivity of the insect The virus appears to be localized on the proboscis Infection 
may be produced readily by the inoculation of the proboscis from sixteen to 
nineteen days after the insect has become infected, but only rarely by the inocu- 
lation of any other part of its body The virus of fowl-po'x behaves in the same 
manner on infected silver pins as it does on the insect’s proboscis The possi- 
bility of direct mechanical transmission of virus, as well as other diseases in 
W'hich the mode of transmission is unknowm, should be more fully in\estigated 

Authors’ Summary 

The Relation Betw-een “Grass Disease” or Horsfs and Botulism A B 
Walkfji, Brit J Exper Path 10 352, 1929 

Eight horses were poisoned by oral administration of filtered cultures of 
B botnhnus The minimal lethal dose by the mouth of culture type B was about 
0 01 cc for a horse of 500 pounds (0 00005 cc per kilogram) The hypodermic 
minimal lethal dose of this culture for a mouse of 28 Gm and for a guinea-pig 
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of 250 Gm was 0 001 cc (0 0036 and 0 0004 cc per kilogram, respectively) 
The SMnptoms produced bj botulism in horses are quite different from those 
produced b\ grass disease, and some of the clinical sjmptoms which are appar- 
enth the same in the two diseases are probabh aue to different causes The 
postmortem observations m the two diseases are also quite different Para- 
sympathetic paralvsis is one of the chief features of grass disease, but this does 
not occur in equine botulism Ai^thor’s Summary 


Leptospira Icterohaemorrh \giae in Oxford Rats A D Middleton, J 
Hyg 29 219, 1929 

In the Oxford district, 41 7 per cent of the rats were found to carry Lepto- 
spva ictci ohacv’oi I hagiae in their kidneys The percentage of infection increases 
until the animals are mature, reaching a maximum of 56 per cent among one 
class of the population, but is less among the oldest rats There is evidence that 
the organism is acquired comparatii ely early m life, and that immunity is obtained 
after a long period of infection Author’s Summary 

Generalization of ^''ACCINE \"irls H A Gins H Hackenthal and 
N^italie Kamentzewa, Centralbl f Bakteriol 110 115, 1929 

The authors show that after the injection of \accine virus into the skin, the 
Mrus can be demonstrated m the tonsils of children before the pustule appears 
at the site of infection In guinea-pigs and rabbits, y’accine Mruses injected into 
the skin could be demonstrated in the mucous membrane of the upper respiratory 
passage from the second daA after injection Experiments m guinea-pigs make 
It seem probable that the presence of the Mrus in the mucous membranes should 
be regarded as a phase of generalization m as much as the virus could at the 
same time be demonstrated m the blood and internal organs 

Paul R Cannon 

Experiments in Glinea-Pigs on the Virllence or B C G Ludwig Lange 
and Karl W Clalberg, Centralbl f Bakteriol 110 183, 1929 

Subcutaneous injections of 25 mg of B C G were made into guinea-pigs, and 
the animals Mere then subjected to various types of injury such as inhalation of 
dust, A itamin deprivation, hunger, poisoning M'lth diphtheria toxin and snake 
Aenom These injuries AA'ere begun «betAA een the eighteenth and one hundred and 
sixty -ninth day^ after injection In spite of the Aveakemng of the animals by' 
these means, no increase m a irulence of the BCG strains Avas noted 

Paul R Cannon 

The Behaa ior or Rocka Molntain Spotted Feaer Virus in the White 
Rat and the White Mouse Y Fukuda Centralbl f Bakteriol 111 408, 
1929 

An emulsion of spleen and testis from a gumea-pig infected Avith spotted fever 
Aims AA'as injected into tAventy male AA’hite rats and eight AA'hite mice These 
A\ere then killed at interAals of time m order to determine the length of time 
the virus persisted The determination Avas made by' emulsifAing testis and spleen 
into saline solution and injecting this intrapentoneally into guinea-pigs The 
results shoAved that in the spleen-testis emulsion of AAhite rats and m the spleen 
of the AAhite mouse, the Airus persisted for tA\ entA -five davs On the seventh day 
after infection the spleen of the AAhite rat contained 10 000 doses of virus 

Paul R Cannon 
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A Water-Borne Typhoid-Like Epidemic Caused b\ Bacillus Proteus 
K Beckmann and R Hurthle, Deutsche med Wchnschr 55 1628, 1929 

Following the contamination of a water supply there was observed an epidemic 
of a mild type of gastro-ententis Most of the patients were ambulatory, but 
eighteen entered the hospital In thirteen of these Bacillus pi oteus-vulgai is was 
considered responsible for the disease In some instances, there was a slight 
positive agglutination reaction for t 3 phoid or paratyphoid which usually became 
negative by the end of the third week In two jaundiced patients with cholan- 
geitis, Bacillus pi ofcus-viilgai is was grown from bile obtained through the 
duodenal tube p^UL J Breslich 


Immunology 

Paresis Treated with Malaria Willi vm Malamud and R B Wilson, 

Arch Neurol & Psychiat 22 1135, 1929 

Practically all patients with dementia paralytica treated with malaria show 
changes in the serum, though they may be of both negative and positive nature 
Fift 3 ’^-four patients with neurosyphihs (of which forty-eight had dementia paralytica 
and six, other forms of syphilis) were treated at the hospital with tertian malaria 
Thirteen of these received no other treatment either before or after the malaria 
treatment, eighteen were previously treated b 3 ' other methods but received no other 
treatment following the malarial method, in twenty-three, the malarial treatment 
was followed by some form of chemotherapy, in most cases tryparsamide The 
patients were under observation for periods ranging from six to twent 3 "-seven 
months and were inoculated (intravenously) by tertian malaria from other patients 
The number of chills ranged from nine to twenty Serologic examinations, including 
the permeability index, have been done immediately preceding malarial treatment, 
directly following the malarial treatment and two and six months after the con- 
clusion of the treatment The analyses of the serologic observations recorded 
shows that there is a difference between the behavior of the permeability index 
and that of the other serologic reactions 

The authors found that while one cannot claim a parallelism between the 
ordinary serologic observation and the clinical results, one can claim such between 
the latter and the permeability index (as determined by the Walter bromide 
method) For instance, the index is high m cases that show a good clinical result 
and IS unchanged or shows a decrease in cases with a poor clinical outcome The 
changes in the permeability index occur early and generally precede the clinical 
changes They thus may be of prognostic value, and m cases in which the per- 
meability index began to decrease, reinoculations with malaria have been done 
However, it is not permissible to tell in cases in which index is becoming normal, 
whether or not the patient is going to stay well In dementia paralytica, the 
authors found an increase of iron pigment in the walls of the blood vessels and 
in the microglia, this was probably due to an increased passage of the substance 
through the walls of the lilood vessels themselves In five cases of dementia 
paralytica in which the permeability for bromides had been determined before 
death and found high, the histologic studies showed the amounts of iron also high 
Such a relationship evidently occurs only in dementia paralytica, for in four 
instances of other central nerve lesions (dementia praecox, senile dementia, two 
cases of psychosis with arteriosclerosis and m 3 mcarditis) , it did not exist The 
index in these cases uas normal or low, while granules were practically absent 

G B Hassin 

Intrvdermal Reaction in the Di-\.gnosis of Human Brucelliasis A S 
Giordano, J A M A 93 1957, 1929 

Killed suspensions of Biiicclla aboitus were injected mtracutaneously in twent 3 '^- 
fi\e proved cases of undulant fever, producing severe local reactions by the method 
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employed One hundred controls similarly injected yielded negative reactions in 
99 per cent It would seem desirable that this procedure should be carried out 
m all proved cases of undulant fever to determine its specificity in a larger series 
of cases Author’s Summary 

Antimem\gococcus SertjMS G Schwartzman, J a M a 93 1965, 1929 

The neutralizing potency of antimemngococcus serums can be demonstrated 
and quantitative!} measured by means of the phenomenon of local skin reactivitv 

The titer of neutralizing antibodies of serums determined by this method bears 
no apparent relationship to the titer of agglutinins 

It IS intended to standardize further the method described and to use it for 
the development of therapeutic serums highly potent in neutralizing antibodies 

Author s Summary 

Asthma Due to \ltere'^ria J G Hopkias and others, J A AI A 94 6, 1930 

In the case of asthma reported here, the attacks occurred in locations m which 
mold spores Mere abundant The patient showed extreme skin sensitiveness to a 
strain of Alfcnwna recovered from a house in which he had attacks Attacks 
Mere induced in this patient by the extract of Altcinaiia m poMdered form and 
also by the broth in M'hich it had been grown An attack was also induced by the 
dr} poM'der of one of the CticmeHa isolated from another room in mIiicIi he had 
attacks He did not give an\ marked skin reaction to an extract of the latter 
fungus 

Skin Re\ctions to Filtrates of Haemolytic Streptococci ix Acute and 
Subacute Nephritis O C Hansen-Pruss, W T Longcope and D P 
O’Brien, J Clin Investigation 7 543, 1929 

Skin reactions to the filtrates of hemolytic streptococci M’ere studied in three 
groups of persons (1) normal persons or patients suffering with various diseases, 
as controls , (2) patients with acute tonsillitis, and (3) patients with acute and 
subacute nephritis In the control group, 62 per cent gave positive reactions, only 
25 per cent of M'hich were strongly positive, m the tonsillitis group, 95 4 per cent 
gave positive reactions, and in the nephritis group, 814 per cent gave positive 
reactions, 66 6 per cent of M'hich were strongl} positive The positive reaction is 
regarded as an evidence of allergy toward the hemolytic streptococcus or its 
products This allergy may pla} a role in nephritis 

From the Authors’ Summarv 

Intradermal Immunization of Monkevs with One Set or Injections of 
P oLiOMVELiTis ViRUS C P Rhoads, J Exper Med 51 1, 1930 

By means of a single large dose of poliomyelitis virus, distributed at a number 
of intradermal sites, active immunity has been produced in Macacus rhesus 
monke}S, as shown b} skin neutralization and intracisternal tests In the small 
series (four animals) of monke}S so treated, neither abortive nor paralytic signs 
of experimental pohom} elitis appeared Author’s Summarv 

The Role of the Reticulo-Endothelial System in Immunitv Claus W 
JuNGEBLUT, BARBARA R kIcGiNN and GLADYS Nem'nan, J Exper Med 51 
5 , 15, 1930 

Blockade of the reticulo-endothelia! system by means of a single injection of 
India ink caused a marked retention of neoarsphenamine in the blood of guinea-pigs 
during the first twenty minutes of observation after intravenous injection, as con- 
trasted with the rapid disappearance of the drug from the blood of normal controls 
Rabbits blocked by a single dose of india ink show’ed a slow'er elimination of the 
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drug from the circulation following the first few hours after intravenous injection 
than corresponding controls The arsenic content of the liver of mice, which 
received neoarsphenamine intravenously after a preceding blocking injection with 
India ink, was appreciably lower than the arsenic content of the normal organ 
under sirnilar experimental conditions Guinea-pigs blocked by intravenous injec- 
tion of either india ink or trypan, blue succumbed with fatal shock after the 
intravenous injection of heterophile immune serum, although the time of death 
was somewhat delayed as compared with normal controls Local blockade of the 
skin of guinea-pigs with trypan blue inhibited completely the development of the 
characteristic skin reaction following intracutaneous injection of Forssman serum 
within the blocked area Infiltration of the skin of guinea-pigs with india ink 
afforded no protection against the full development of the toxic skin reaction 

Authors’ Summary 

The Recovers of Vaccine Virus After Neutralization with Immuxe 
Serum Perrin H Long and Peter K Oi itsry, J Exper Med 51 209, 
1930 

When vaccine virus and its specific antiserum are brought together, no evidence 
of stable union between them can be determined by the experimental methods 
employed A definite relationship exists between the degrees of dilution of a 
neutral vaccine virus-antiserum mixture and the size of the lesion produced b> 
endermic inoculation of such a mixture into rabbits Authors’ Summary 

Early Pulmoxari Lesions in Partiall\ Immune Alcoholized Micr 
Following Inhalation of Virulent Pneumococci Ernest G Stili - 
man and Arnold Branch, J Exper Med 51 275, 1930 

The exanunation by means of serial sections, of 71 partially immune alcoholized 
mice which were killed at intervals following the inhalation of virulent pneumo- 
cocci showed pulmonary localization in 7, or 9 per cent In the case of the mouse 
the initial lesion of pneumococcus pneumonia is m the alveolar wall, and the 
exudate into the aheolar lumen occurs secondarily Authors’ Summary 

The Immunological Specificity of Chemicallv Altered Proteins Halo- 
GENATED AND Nitrated Proteins Arthur Wormall, J Exper Med 
51 295, 1930 

The serologic properties of lodoproteins prepared by a method which involves 
less drastic treatment of the protein than the methods previously used confirm 
the observations of Obermayer and Pick and later authors, that lodination of 
proteins results in a more or less complete loss of species specificity and that a 
new specificit} characteristic for lodoproteins is produced A serologic investigation 
of brominated proteins has been made for the first time These preparations are 
only slightly different from iodized proteins m their serologic properties Evidence 
IS submitted uhich indicates that the radical in lodoproteins which is responsible 
for the specificity is not iodine but the 3 5 dihalogenated tyrosine grouping Thus, 
marked inhibition of the lodoprotein (or bromoprotein) precipitin reactions is 
effected by 3 5 dihalogenated tryosine, not by lodophenol or potassium iodide A 
reinvestigation has been made of the serologic properties of nitrated and diazotized 
proteins Proteins nitrated by nitric acid, or by a method which does not appear 
to have been used for proteins hitherto, namely, nitration with tetramtromethane m 
neutral or slighth alkaline solution, acquire a new common serologic specificity 
The nitrated proteins and diazotized proteins show, in confirmation of the results 
of Landstemer and Prasek and in contrast to the findings of Obermayer and Pick 
little difference in their reactions Thus diazotized proteins and proteins nitrated 
b> either of the two methods mentioned react equally well with any nitroprotein 
antiserum This interaction exists in spite of the difference m the substituents 
either because the substitution with the nitro-group or the diazo-group occurs in’ 
the same position m the aromatic nucleus, possibly m the ortho-position to the 
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l^ydrox^l group, or because of some othei structural sinulantj In the last 
connection, it is suggested that both compounds may have a quinoid structure, as 
has been assumed for orthonitrophenols While this assumption could account for 
the marked serologic difference of nitrated and halogenated proteins, it should also 
be mentioned that lodination (and bromination) lead to a disubstitution of halogen in 
the two ortho positions relative to the hjdroxyl group of the tvrosine, whereas 
nitration of proteins probably results in the formation of mononitrotj rosine and 
substitution m the tryptophane group as well It is probably impossible, therefore, 
to draw a strict analogy between nitration (or diazotization) and halogenation of 
proteins, since a comparison of their immunologic properties is not exactly a 
comparison of the effect of substituting a different group in the same position 
Accordingly, it would appear that as yet no definite conclusions can be drawn as 
to the serologic effect of differences in the chemical nature of various substituents 
in the aromatic nucleus, although some influence is likely for general reasons All 
of the chemically altered proteins still retain a small amount of the original species 
specificity, and the antiserums always react to a slightly greater extent wnth the 
homologous antigen than with similarly treated antigens prepared from heterologous 
serums This difference occurs even when the possibility of some unaltered 
protein’s being present m the antigen can be practically excluded 

Author’s Summarv 


The Bacterial Groivth Inhibitor (Lactenin) or Milk F S Jones and 
Henrv S Simms, J Exper Med 51 327, 1930 

In this paper, the substance in milk wdiich inhibits bacterial growdh is called 
lactenin It is stable for one and a half hours at pn 4 and at pn 10 and for longer 
periods in neutral solution It is not associated wnth salts and carbohydrates 
and may be separated from them by dialysis Lactenin is remoied by agents 
which precipitate the proteins of whev Part of these proteins mai be hy'drolyzed 
by tryptic digestion, and the resulting split products, together with the salts and 
sugar, may then be removed b\ dialysis wnthout appreciable loss of lacteninic 
activity This dialvsis may be performed in a concentrating diahzer, under sterile 
conditions and at low temperature, thus reducing the solution to small volume 
The material may then be completely desiccated and kept three months wnth 
practically no loss of activity The residue, on treating this dried material w'lth 
salt solution, is 200 times as active as the original milk, on a dry" w"eight basis 
The size of the hemolytic zones of the scarlet fever streptococcus grown on a 
medium containing lactenin is found to furnish a simple and reliable measure of 
lacteninic activity Authors’ Summary 


Cholesterol and Ergosterol in Fixation Test for Svphilis E Mal- 
TANER, J Immunol 18 11, 1930 

The sensitizing action of cholesterol is not due to ergosterol, which itself has 
sensitizing power 


The Toxicitv of Human Serum for the Guinea Pig as Affected by 
Absorption of Agglutinins I Davidsohn and Susan Griffith Rams- 
DELL, J Immunol 18 23, 1930 


Serums from persons treated with immune serums and showing a toxicity of 
the heterophihc type for the guinea-pig, when treated with the red cells of this 
animal for the removal of agglutinins do not lose such toxicity When the same 
serums are absorbed in the same way with sheep cells, as a heterophihc antigen 
the toxicity is usuallv, but not ahvays completely", removed thereby" The experi- 
ments further indicate the heterophihc nature of the antibodies concerned m the 
toxicity But there is also the possibility that m these cases sheep cells constitute 
an incomplete antigen or that another factor, as yet unidenified, is contained in 

such serums . , _ 

Authors Summari 
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The Action of a Cttotoxic Antiserum on Tissue Cultures J S F 
Nivin, J Path &; Pact 32 527, 1929 

Cjtotoxic properties were developed in rabbit’s serum as a result of injections 
of suspensions of mouse embryos Farly evidence of cytotoxic action was shown 
by the inhibition of emigration of fibroblasts in tissue cultures, later activelj 
growing cells were killed after exposuie to the serum and never exhibited further 
growth when transferred to suitable mediums Slow death of cells was followed 
by autolysis, rapid death seemed to inhibit autol>sis Experiments on normal 
epithelial and carcinoma cells produced changes in staining reaction The carcinoma 
cells became shrunken, their cytoplasm clear and incapable of staining and the 
nuclei pyknotic The cytotoxic activity of the serum was greatest in the presence 
of complement although it contained a thermostable body capable of producing 
a certain amount of cellular damage by itself In addition to its cytotoxic qualities 
the serum was also hemolytic and precipitating The serum had more effect on 
tissues of the rat than on those of unrelated species such as the rabbit, guinea-pig 
and chicken George Rukstinat 


Smallpox During Antirabies Treatment E Conseil, Arch Inst Pasteur 
de Tunis 18 387, 1929 


A bov bitten by a dog known to be rabid was first treated for rabies on the 
thirty-third day following the bite He had received two injections when he 
developed a mild case of smallpox Treatment for rabies was suspended for 
nearly four weeks, after w'hich it w'as continued for twenty days The patient 
recovered wnthout symptoms of rabies g Marshall 


Prophylactic Immunization or Apes whth BCG and Schroder’s Vaccine 
0 Kirchner and E A Schneider, Beitr z Klin d Tuberk 72 109, 1929 

In these experiments, thirteen mamadrvas pavianes were used Four animals 

were immunized with 50 mg BCG, four animals were immunized three times 

with Schroder’s vaccine, and five animals were kept as controls Two and one- 

half months after immunization, all animals w'ere infected intracutaneously with 

0 003 mg of tubercle bacilli The development of tuberculosis was definitely 

dela 3 ’^ed in the BCG animals, but not prevented , their period of survival was 

definitely longer than that of the other two groups Schroder’s vaccine did not 

exert a noticeable influence on the virulent reinfection -.r -r. 

Max Pinner 


Attempts to Alter the Course or Spontaneous Tuberculosis in Rhesus 
Macacos by Prophylactic Vaccination with BCG H H Kalb- 
FLEiscH and A Nohlen, Beitr z Klin d Tuberk 72 121, 1929 

The general plan of this study w'as to expose both vaccinated and nonprepared 
control animals to a tuberculous infection through coresidence with a monkey 
W'hich had been made tuberculous by an intrapulmonic injection of tubercle bacilli 
Three vaccinated and three control animals w'ere kept in cages in the open air , 
eight vaccinated animals and an equal number of control animals w'ere kept in 
cages in heated stables The interval between immunization and exposure varied 
between two w'eeks and seven months The period of exposure varied between 
one and twenty-three days Of eleven BCG animals, five developed tuberculosis , 
of eleven controls, five developed the disease All six animals, three vaccinated 
and three normal, which w'ere kept in the open air failed to develop tuberculosis 
(period of exposure eleven and eighteen days) Of the sixteen animals which 
were kept in w'arm stables, ten developed tuberculosis, including five controls and 
five vaccinated animals 
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Conclusions BCG proved to be harmless for the animals studied in this 
regard An immunizing effect was not observed under the stated conditions 

Ma\ Pinner 

0 \ THE F0RMA.T10N or Antibodies in the Posterior Ch\mber T Kimura, 
Zentralbl f d ges Ophth 22 164, 1929 

If serum containing precipitms is injected suboccipitalh into the subarachnoid 
^pace of a normal rabbit, the precipitms are thrown out into the circulation rapidlj, 
and seventy-two hours later no trace of them can be found in the posterior chamber 
Aftei active immunization, hemolj'sins and agglutinins appear seven days after 
the last injection into the aqueous humor of the rabbit, and the quantity of both 
immune bodies is much less than that m the blood The relatne quantity rises 
during the course of immunization and is at its height more than thirty days after- 
ward counting from the date of the last injection Meanwhile, of course, the 
absolute quantity of the immune bodies m the aqueous humor and in the blood 
decreases with the termination of the immunization This relatne increase is 
perhaps due to the changed permeability' of the tissue and to the disappearance 
of antigen from the organism 

Precipitms against various serums and bacteria were found b\ the author in 
the aqueous humor of the rabbit after active immunization Their relatne quantity 
to that of the blood was from I'l 000 to (serum precipitin) and from ^ 250 
lo ^oOO (bacterial precipitin) 

In most cases, after a single injection of the antigen directh into the sub- 
arachnoidal space of the normal rabbit no precipitin was found in the cerebro- 
spinal fluid (in only two of ten cases, and in W'eak reaction) But if these 
injections are repeated from tw'o to three times, the precipitin occurs both m the 
blood and in the cerebrospinal fluid The author could not decide whether the 
immune body was formed locally in the subarachnoidal space, or whether the 
precipitin filters over from the blood stream 

If the antigen is injected directly into the posterior chamber of a previously 
well immunized rabbit, the precipitms of the blood, because of meningeal irritation, 
pass over in great quantities into the posterior chamber With the decrease in 
this irritation, the precipitms that have passed over are thrown out again from 
the posterior chamber 

The author also immunized rabbits wuth two kinds of antigens (beef serum 
and egg albumin), and then injected one kind of serum directly' into the posterior 
chamber For instance, if beef serum is injected and the course of the production 
of precipitms m the posterior chamber is follow'ed, it can be established that the 
precipitin for egg albumin now' disappears as early as w'lthin a w'cek, and onlv 
the antibeef precipitin increases again and remains for some tune 

This proves that the tissue cells of the periposterior chamber w'hich previously' 
had acquired a certain status w'lll, through a single injection of antigen actively' 
and persistently', form the corresponding antibody 

On the basis of the foregoing observations, the author concludes that there 
are two sources for the precipitin in the posterior chamber (1) that which passes 
over from the blood stream, and (2) that which is formed localh m the pen- 
posterior chamber The latter source cannot be given with complete assurance 

Ch'^rtes Weiss 

The Cvuse of the No ^ coagulability of Menstrual Blood M voy 
Falkenhausen and A Pyrgialis, Zentralbl f Gy'iiak 52 2738, 1928 

Menstrual blood obtained from the uterus YVith the methods ot Driesen and 
Hcrmstein does not contain any complement This lack w'as found to be responsible 
for the absence of coagulabilitv m menstrual blood During the menstrual period, 
the uterus contains an increased amount of anticomplement and antithrombm 

W C Hueper 
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The Titration of Diagnostic Toberculin Y Watanabe and H Kawa- 
MURA, Ztschr f Immunitatsforsch u exper Therap 60 131, 1929 

The authors found that no reaction occurred in ninety healthy cahes into winch 
intracutaneous injections of 3 cc of tuberculin twice diluted were made The 
results were the same with healthy guinea-pigs 

If the calves were infected subcutaneously or intravenously with bovine tubercle 
bacilli, a positive reaction to an intracutaneous injection of tuberculin was obtained 
without exception, one month after infection Guinea-pigs that were infected by 
intravenous injection showed no reaction the first week, but 80 per cent ivere 
positive to tuberculin by the second or third week An intracutaneous injection 
of a 1 100,000 dilution into tuberculous calves generally gave positive reactions 
Most of the tuberculous guinea-pigs reacted to a 1 200 dilution but not all to 
a 1 1,000 dilution 

The intracutaneous injection of gh'cenn bouillon into tuberculous guinea-pigs 
that shoived a positive tuberculin reaction called forth a local reddening This 
reaction ivas negative if the bouillon was diluted more than twice Protein-free 
gljcenn bouillon containing salt solution and 0 5 per cent phenol gave no reaction 
on intracutaneous injection Tuberculin that was prepared from nonpathogenic 
acid-fast bacilli gave a positive reaction in tuberculous calves but to a much less 
degree than tiue tuberculin The importance of the control of tuberculins for 
diagnostic purposes is indicated by the fact that in tuberculous animals a variability 
in reaction occurs The authors employ for this control the intracutaneous injection 
method of Mantoux and Roux Calves were found to be the best experimental 
animals , guinea-pigs are useful although much less responsive For the titration 
a standard tuberculin is required which must give m tuberculous calves a positive 
reaction in a 1 10,000 dilution, and in guinea-pigs in a 1 40 dilution For testing 
calves, dilutions of 1 1,000, 1 10,000, 1 100,000 and 1 1,000,000 should be used , 
for guinea-pigs, from 1 40 to 1 400 The amount for injection was 0 3 cc for 
cahes and 0 02 cc for guinea-pigs The standard tuberculin and the test tuberculin 
should be injected in two parallel rows into the skin of the abdomen, in this wa> 
the effect of tuberculin can be fairly accurately titrated 

The authors recommend this method for the control of diagnostic tuberculins 
For the test at least two animals should be used in order to minimize the individual 
lariation The minimal dilution of the tuberculin which evokes the same reaction 
as the standard tuberculin should be read and the value of the tuberculin specified 

Ro\ C Avery 


Tumors 

Sted\ or A Meningioma in Supravital Preparations, Tissue Culture and 
Paraffin Sections Richard C Bucrlea and Louise Eisenhardt, Am 
J Path 5 659, 1929 

Tissue cultures have been made of tw'enty-two meningiomas presenting a Histo- 
logic structure similar to that of the other meningiomas cultured In twenty-one 
of these tumors there was an abundance of collagen, psammoma bodies and cellular 
wborls, certainly not the type of a tumor from which a growth ot tumor cells 
m tissue culture could be expected In but one instance, that m the case herein 
reported, has there been an outgrowth of cells which could be considered as 
tumor cells, although cells regarded as clasmatocytes were observed As stated, 
the tumor of the case presented was considered to be a meningioma from its gross 
appearance and from the histologic study of both the paraffin sections and the 
supravital preparations In the tissue cultures there was an abundant growth of 
similar cells always in the form of a reticular pattern These cells resembled the 
cells of the tumor as seen in the supravital preparations They were found not 
to have phagocjtic properties They Avere considered to be the tumor cells of 
the meningioma, and of mesodermal origin as their pattern of grow th w'as like that 
of cells of mesodermal origin They did not resemble cells which are fibroblastic 
in origin, for no substances w'ere seen to be laid dowm by the cells 

Authors’ Summary 
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Need for Statistics of Caacer Morbiditt F C Wood, Am J Pub Health 

20 11, 1930 

The adiantages from making cancer notifiable would be Increase m knowl- 
edge of the diseases now grouped under cancer, earlier diagnosis because the 
physician would be checked up later if a tumor should escape prompt diagnosis, 
inhibition of the activities of quacks who would be exposed to publicity through 
the notification, improvement m death certificates, and valuable information would 
accumulate in regard to the rate of growth of tumors, the life-length of patients 
and the types of cancer that offer chances of cure Mortality records are not as 
important bj-^ far as records showing the number of persons who have cancer in a 
communitv and how long they live after cancer is discovered How otherwise can 
the value of operation, the roentgen rav'^s or radium be determined accurately’ 

Tdmors 01 THE Cadda Equixa Charles A Elsberg and Kate Constable, 

Arch Neurol &. Ps 3 'chiat 23 79, 1930 

Tumors of the cauda equina form, in the experience of Elsberg and Constable, 
15 per cent of all the extradural and intradural tumors A tumor was found in 
the cauda equina in twenty-eight of fortj-five cases studied, in two, instead of a 
tumor, enlarged blood vessels were found In seventeen cases no tumor was 
found, and the condition was classified as mflammatorj (neuritis) Two instances 
of each tj'pe are recorded by Elsberg and Constable with operative observations 
Histologicallv, the tumors (sarcomas, fibroblastomas, gliomas) could not always 
be classified definitely, and because of their unusually large size they were named 
“giant” tumors They are usuallj’^ encapsulated and most likely develop within 
the arachnoid Extradural tumors, derived from the bone or the intervertebral 
cartilages were rhre (only four of the twenty-eight tumors of the cauda equina 
were extradural tumors) The tumors occurred m patients less than 40 years of 
age, while neuritis was more frequent after the fortieth jear The clinical picture 
was the usual combination of pain, weakness in the lower extremities, atrophies, 
changes m the tendo achilles reflex and urinarv disturbances Roentgenologic 
changes could be demonstrated m the tumors but not in the neuritis group The 
spinal fluid in tumors was often xanthochromic, and the globulin and total protein 
contents were increased (important') without an increase in cells, while in 
neuritis, xanthromia was unusual, increase of globulin was not frequent, and that 
of total protein was never observed In 59 per cent of patients with tumors a 
positive subarachnoid block was present, and m 44 per cent of the cases of neuritis 
this was partial or even complete As to the injection of iodized poppy seed oil 
40 per cent, this has been done in onty five patients with tumors and in three 
with inflammatorv lesions of the cauda equina In all the cases of tumor, the infor- 
mation gained from such injections w'as of some value, but was considered by the 
authors much less important than a careful neurologic examination and the study 
of the total protein content The spinal puncture should be done below the usual 
level, as low as the fifth lumbar or even in the first sacral interspace If no 
fluid IS obtained, a puncture at a higher level should be tried 

G B Hassin 

Retixoblvstovia in Hoviologous Eves of Identical Twins W L Bene- 
dict, Arch Ophth 2 545, 1929 

Benedict reports tlie cases of twun girls, one of whom had a tumor in the 
left eve and the other a tumor m each eje There are several reasons for con- 
sidering these girls identical or enz 3 gotic twins The occurrence of the tumors 
in similar situations in the left e 3 es lends support to the theory that these tumors 
develop from fetal rests that probabE go back to the single ovum from which 
such twins develop 
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Bilateral Acoustic Neurofibroma (Field Survey or a Family of Five Gei^era- 
TiONS WITH Bilateral Deafness in Thirty-Eight Members) W J 
Gardner and Charles H Frazier, Arch Neurol & Psjchiat 23 266, 1930 

In one family (covering five generations with 217 members), thirty-eight per- 
sons developed bilateral deafness, fifteen of these subsequently became blind, m 
each case the blindness was preceded by vomiting The prevailing lesion, accord- 
ing to the evidence obtained, was bilateral acoustic fibromas A clinical pathologic 
report of a case is described by Gardner and Frazier, with an addition of a clinical 
report of forty-seven members of the patient’s family One patient, a man, aged 
28, died three days after an operation for an acoustic tumor which was diagnosed 
The necropsy revealed two tumors, one on each side On the left side, the eighth 
nerve was seen to plunge into the tumor at a distance of 1 5 cm from the point 
of exit from the brain stem No tumors were found elsewhere m the brain, 
dura or cerebral nerves The histologic examination showed a neurofibroma, and 
with the Gross-Bielschowsky staining method the nerve fibers in the tumor itself 
were demonstrated Another patient, a woman, aged 26, was deaf (three years) 
and blind (six months), had had headaches and hallucinations of persecution, 
the speech was thick, the pupils did not react to light She died with symptoms 
of a tumor of the brain At necropsy, two symmetrically placed tumors were 
found m the pontile angles (about 1)4 inches [3 8 cm ] each) According to the 
microscopic report, they were “probably similar to tumor of nervus acusticus ” 
No associated evidence of von Recklinghausen’s disease m the family was found 
In this family, bilateral deafness was the prominent symptom and transmitted 
from generation to generation q g Hassin 

Generalized Melanosis S C Way and S E Light, J A Af A 94 241, 
1930 

A remarkably extensive generalized melanosis is described m a woman, aged 66, 
the primary focus apparently being a pigmented mole, 3 5 cm in diameter, on 
the back The condition set m rapidly, and m the early stages resembled purpura 
hemorrhagica 

Cytologic Observations or a Lumsden Rat Sarcoma in Vitro E S 
Horning and K C Richardson, Australian J Exper Biol & M Sc 
6 143, 1929 

The behavior of the cell types during growth m cultures m vitro was observed, 
and the apparent malignant component was determined 

Chemico-Physical Stability and Cancer Arthur Eastwood, T Hyg 
29 117, 1929 

The prominence recently given to the Rous sarcoma has increased the confusion 
of hypotheses about malignancy With a view to clarification, one may say that 
there are three simple hypotheses of outstanding importance, viz (1) the living 
virus hypothesis, which regards living viruses as the actual and effective cause 
of both the avian and the mammalian disease , (2) the autogenous enzyme hypoth- 
esis, which ascribes both diseases to the development within living cells of an 
ens mahgnatis resembling an enzyme rather than a virus, and (3) the “chronic 
irritation” hypothesis, which explains mammalian malignancy on this principle 
and considers fowl sarcoma to be of a different nature 

In the present paper, I start with acceptance of the third hypothesis and 
proceed to treat the subject as part of a more general problem m cellular varia- 
tion, confining myself to the influence of chemicophysical stabilization as a factor 
ift the production of variants After illustrating the importance of this factor as 
a general principle of variation, I discuss in more detail its significance in “bac- 
teriophage” phenomena, fowl sarcoma and mammalian malignant disease From 
this aspect, the “ubiquitous virus” and the m 3 '-sterious ens mahgnatis may be renlaced 
by a common principle determining cellular variation 


Author’s Summary 
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1 HE Histogen\ of Teratojia G W Nicholson, J Path & Bact 32 365, 1929 

A retroperitoneal cystic tumor 11 5 by 8 5 by S cm was found attached to the 
abdominal aorta, left kidnev and left suprarenal gland of a 4 months old female 
child Histologically derivatives of all germinal layers were demonstrable The 
nervous elements were more abundant than the epidermis and its derivatives and 
ependyma, in places forming a choroid plexus, lined the major cavity Of par- 
ticular interest was a metanephros which was thought to be an inclusion of the 
upper rencuh of the child’s left kidney, since the suprarenal gland was separated 
from this kidney bj'^ 4 cm of tumor tissue and because only five pyramids were 
found in the left kidney Rukstinat 

Affinity of Tumor Cells for Lead N Kawata, Beitr z path Anat u z 
allg Path 82 259, 1929 

The action of colloidal lead m causing regression of tumors has been ascribed 
by some to a specific affinity of the tumor cell for lead and other heavy metals 
In order to determine whether tumor tissue has any greater affinity for lead 
than other tissues, Kawata used for the quantitative determination of lead in the 
tissues the extremely delicate method of von Hevesdy A radioactive indicator, 
thorium B, was added to the lead chloride solution to be injected and the radio- 
activity of the mixture determined electroscopically From the radioactivity of 
the ashed tissues after injection of the mixture, the lead content of the tissue could 
be determined Mice with transplanted carcinoma were used The tissues examined 
were tumor, lung, liver and kidnej'^ The time of the examination was from twelve 
to seventy-two hours after the injection, examination after longer periods was 
not possible because the material lost its radioactivity after seventy-two hours 
The tumor tissue had no greater affinity for lead than the other tissues, liver, 
in fact, showed a much higher lead content than tumor or the other tissues Any 
action that colloidal lead may have on tumor cells is not therefore due to a greater 
affinity on their part for lead It might be due to greater susceptibility to the 
harmful effects of lead, but necrobiotic changes were no greater in the tumors 
of mice into which injection was made than m those of controls Kawata believes 
that the deleterious effect that colloidal metals may have on tumor tissue is due 
to the effect of the metal on the blood vessels of the tumor 

O T Schultz 

Chondroblastoma Growing in the Veins M Kos\, Virchows Arch f path 
Anat 272 166, 1929 

In a girl, 13 years of age, a large tumor of right femur grew through the 
lumen of the veins into the heart, even into the sinus venosus The pulmonary 
arteries filled with tumor down to the capillaries There was no destructive 
growth and no metastases , the tumor could be separated easilv from the vessel 
wall The tumor thrombus measured 70 cm in length from the femur to the 
heart The structure was that of different forms of cartilage, mostlv adult In 
the veins, the tumor has lost its blood vessels It was, so to speak, a tissue culture 
of cartilage rather than a tumor Alfred Plaut 

Repeated Occurrence of Sarcoma in a Colonv of Chickens C Champi 
and C Blumensaat, Virchows Arch f path Anat 272 205, 1929 

Many tumors in chickens are overlooked unless systematic autopsies are done 
In four castrated animals, one rooster and three hens, sarcoma was found All 
four had been in good health before No wmrk with Rous sarcoma had been 
done in the place in question None of the uncastrated animals developed sarcoma, 
and only fifteen of seventj' had been castrated The tumors developed between 
eight and eighteen months after operation In the operative scars in hens small 
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nodules of sarcoid tissue have been observed The authors suggest that tissue 
of that kind may be susceptible to some “rather unspecific and rather ubiquitous 
virus ” One of the tumors was situated in the radix of mesentery, a rare location 
for fowl sarcoma There were no metastases in the lymph nodes, but there were 
many small nodules in the liver and parietal peritoneum, and much ascites The 
tumor was mostl 3 ^ myxomatous Alfred Plaut 

Primary Tumors of the Pleura Edeltraud Klx, Virchows Arch f path 
Anat 272 650, 1929 

Three primary diffuse tumors of the pleura are described, two of them 
carcinomatous and one sarcomatous The author lays stress on the intermediate 
character of the pleural lining cells, which in Maximow’s tissue cultures have 
yielded epithelium as well as connective tissue The name mesothelioma is con- 
sidered best , the name endothelioma for these tumors should be abolished 

Alfred Plalt 

Relation of Se\ to Tumor Development H Gunther, Ztschr f Krebs- 
forsch 29 91, 1929 

Basing his conclusions on the study of a wide range of statistical material, the 
W'riter makes the following summarj' of the relations of sex to tumor The 
undue frequency of cancer m the female is due entirelj' to the tendency of the 
female sex organs and biliary tract to this disease , in the male, there is an 
established greater incidence of cancer of the stomach, kidney, urinary bladder, and 
especially of the lip, tongue, larynx and esophagus Cancer is more frequently 
missed in the male than in the female The importance of exogenous factors in 
the sex distribution of cancer is usually overemphasized Sex plavs no part m 
the distribution of metastases, except for the high frequency of such involvement 
of the ovary With sarcoma there is little difference between sexes, but sex 
plays a part in determining the t^pe of tumor more likelj to involve certain organs, 
carcinoma and hypernephroid tumors of the kidney being commoner in the male, 
sarcoma of that organ in the female The female thyroid is more prone than 
the male to the development of miscellaneous tumors Lipomatosis dolorosa and 
atrophicans are considerablj more frequent in the female than m the male 

H E Eggers 

The Roffo Reaction L M Correa, Ztschr f Krebsforsch 29 112, 1929 

The Roffo diagnostic reaction for cancer is here considered under three 
sections, the first dealing with the origin of the test, the second with its diagnostic 
value, and the third with its theoretical aspects The w'riter concludes that while 
the test IS not specific, it is of some real confirmator}" value Its cause is to be 
sought in a physicochemical alteration of the serum, in connection wuth the 
adsorptive power of this for carbon dioxide H E E 


The Production of Tumors bii the Blood of Tumor Animals F 
Blumenthal, Ztschr f Krebsforsch 29 549, 1929 

When blood drawn from the superficial veins of the inoculable tumors of rats 
and mice, and less constantlj that drawn from the heart, was injected into other 
animals, tumors were induced w^hich in all but one case corresponded to the parent 
tumor Inoculation of the serum gave negative results, but clotted blood taken 
up in Ringer’s solution, red cells and white cells all ga\e positive results There 
are, of course, tw'O possible explanations the presence of free tumor cells m 
the blood, or the existence of a tumor-producing agent w^hich attaches itself to 
suitable colloidal material In order to achie\e positue results the parent tumor 


must have attained a suitable size 


H E Eggers 
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Studies of Tumor C\tolog\ B Lipschutz, Ztschr f Krebsforsch 29 554 
and 564, 1929 

In cases of human round cell sarcoma and m a case of nevocarcinoma, the 
writer found intracellular structures similar to those prcMOusly reported by him 
in various animal tumors He believes that their absence in a case of lympho- 
sarcoma may indicate a differential criterion in such tumors From the fact that 
thej" were absent in nonmalignant nevus cells m the early case observed, he believes 
that their presence may be a hallmark of malignancy Beyond this he carefullj 
abstains from attaching to them any special significance ^qq^rs 

CA^cER Statistics of Thirt\-Five Years H Junghaas, Ztschr f Krebs- 
forsch 29 623, 1929 

From the autopsy statistics of the Dresden Institute, comprising 4,192 cases 
of cancer m 36 408 examinations, the writer derives the following principal con- 
clusions In this time, there has been a considerable increase in cancer m men 
and a slight decrease in women In men, the organs were involved in the follow- 
ing relative frequencies the digestive system, the respiratory tract, the urogenital 
system and other organs In women in the hospital, the order was the digestive 
tract, the urogenital system, other organs, the respiratory tract, in women in 
the nursing home the frequencj' of the first two was reversed In men there was 
a diminution of cancer of the entire digestive tract, and a considerable increase 
in that of the respiratory tract, m women there was a diminution of urogenital 
cancer and a slight increase of cancer of the digestive tract and the respiratory 
passages Each bodil> tract appeared to have its own age incidence, these have 
not changed during thirty-five j'ears Except for the organs peculiar to either sex, 
age incidence was alike in the two sexes g Eggers 


Morphologic STUD'i of Cell Division in Cancer Cells in Vitro R 
Goldschmidt and A Fischer, Ztschr f Krebsforsch 30 281, 1929 

Studjing from the morphologic point of view the phenomena of cell division in 
tissue cultures of two mouse carcinomas, it was found that atjpical mitoses were 
relatively rare, only two instances of tnpolar division being observed among hundreds 
of mitoses The number of chromosomes appeared to be usually reduced, since 
the normal count for the mouse is accepted as 40, and most of the dividing cancer 
cells showed chromosomes numbering from 32 to 36 Occasionally very low counts, 
from 24 to 28, were observed, but normal counts ivere not infrequent Some rery 
large cells showed counts in the neighborhood of 80 The number of chromosomes 
w’as not increased in the two instances of tnpolar division g Eggers 


Medicolegal Pathology 

The Medicolegal Significance of Lesions Produced b\ Electricity 
Domenico Macaggi, Boll r Accad med , Genova 1 927, 1929 

The lesions produced by the electric current are minutely analyzed, and its 
physical effect, such as mechanical, thermal, etc , as well as the chemical (electro- 
lytic) action on the tissues, is well presented There are no characteristic appear- 
ances vv'hich can be conclusively demonstrated in instances of death by electricity 
From a medicolegal point of vuew, in cases of electrocution one has to establish 
first the electric trauma and then whether the current was strong enough to produce 
lethal effects, further, to evaluate the eventual concurrent causes of death and 
finally to consider carefully the differential diagnosis between accident and suicide 

E L Miloslavich 
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I\FANTICIDE B\ CUTTING THE Throat D Perotti, Riforma med 45 648, 
1929 

Three large, deep cuts were found on the throat, shoulders and abdomen of 
a new-born infant Many superficial cuts were scattered all over the body and 
involved only the upper layers of the skin The wounds appeared anemic The 
umbilical cord was not ligated The cadaver was otherwise clean All the internal 
organs showed pronounced anemia The floating test of the lungs proved that the 
infant had breathed It was assumed that the severe anemia was the result of 
the umbilical hemorrhage, and at first it could not be positively stated if the many 
wounds were inflicted during life oi after death In the latter instance there 
was the possibility of an attempt to dismember the body It was considered that 
histologic examination of the lungs would solve the problem As the wound of 
the throat had severed the large blood vessels of the neck and the trachea and 
esophagus, the blood would have reached the bronchi and been aspirated into the 
pulmonary alveoli if the child had been alive and breathing If, however, the 
throat had been cut post mortem, the blood would not have penetrated beyond 
the bronchioles, due to the absence of respiratory movements Microscopic exami- 
nation of the lungs disclosed that the alveoli were filled with blood, this proved 
that the deep cut through the entire neck and throat was inflicted during life The 
multiplicity of the cut wounds, their irregular distribution and their apparent 
superfluous nature led one to assume that the mother was in a perturbed state 
of mind E L Miloslavich 

Iso-Agglutinin in Pericardial Fluid F J Hilzer, Kim Wchnschr 8 2427, 
1929 

The pericardial fluid may be of value in determining the blood group, especially 
in the case of cadavers in which the blood has undergone seiere changes or in 
infants and fetuses The fluid, it appears, may be even richer than blood serum 
m agglutinin 

Status Thimicus in Suicides as Morphologic Expression of the Dis- 
turbed Internal Secretion A Parabutschew, Virchows Arch f path 
Anat 273 134, 1929 

In twenty-five suicides, the thymus, sex glands, thjToid, hypophysis and supra- 
renal gland were examined The thymus was considerably heavier than normal 
(compared with Hammar’s figures) Some cases showed persistence of the thymus 
but with some increase of medulla In others, different degrees of regression were 
found There is a relation between the lack of involution in the thymus and the 
degree of morphologic changes in the sex glands In the testicles the interstitial 
tissue was found thick, with compression of the canalicuh Occasionally round cell 
infiltration w'as found Lej'dig cells were few In manj instances spermatogenesis 
was absent The status thymicus is not a part of a status thymicolymphaticus 

Alfred Plaut 

Histologic Changes After Death by Burning Wilheim Vogt, Virchows 
Arch f path Anat 273 140, 1929 

Eight cases were examined The main changes were in the spleen and liver 
Circumscribed hyaline masses were found in the walls of small arteries in the 
spleen Debris of red cells and phagocytosis of red cells w-ere seldom found The 
germ centers of the spleen often contained fragments of nuclei and accumulations 
of epithelioid cells, these changes were found in children only The vessels of 
the liver contained many leukocytes with highly fragmented nuclei This corresponds 
well with the rapid decrease in the white cell count The suprarenal glands were 
examined m four cases , the\ show'ed no important changes 


Alfred Plaut 
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Technical 

A Silver-Starch-Gelatin Method for the Demonstration of Spiro- 
CHAETES IN SiNGLE TISSUE SECTIONS ALFRED ScOTT WaRTHIN, Am J 

Syph 13 454, 1929 

A modification of the author’s previously reported method is described, by 
which a much higher percentage of positive results maj^ be obtained when used on 
histologic lesions of syphilis The success of the method depends on establishing 
a set of conditions — the most important being the hj'drogen ion concentration — 
under which, silver precipitation takes place more rapidlj on the parasite than 
on Its surroundings, thus making possible its demonstration m the tissue The 
proper hydrogen ion concentration is obtained by the use of dilute nitric acid just 
before placing the tissue in the silver nitrate mixture Pearl Zeek 

The Effect of Ixtr^bronchial Injections of Iodized Poppy Seed Oil 
40 PER Cent R B Bettman, J Kell\ and N Crohn, Arch Surg 
19 471, 1929 

The authors worked on dogs, and found that the instillation of poppy seed oil 
40 per cent did not cause anj pneumonia or any cellular reaction Most of the 
oil was expelled rapidh bj coughing, but small amounts may remain for several 
months Enzer 

Value of Blood AM-ir^iSE Estimations in the Diagnosis or Pancreatic 
Disease R Elman, N Arneson and E A Graham, Arch Surg 19 943, 
1929 

The autliors have devised a new method for the determination of blood amylase 
The method consists essentialh m plotting a cur\e of the change in viscosity of 
a starch solution which is undergoing inversion under the influence of the amylase 
m the blood In a series of cases showing no pancreatic sjmptoms and no indica- 
tion of pancreatic disease the% plotted a normal \alue \arjing from 43 to 68 units 
They found the same values in a series of ele\en cases that came to autopsv 
and in which no evidence of pancreatic disease vas found In twenty-three cases 
giving a clinical picture of pancreatic involvement, thej found an increase in blood 
amylase varjung from 7 8 to 15 and in a few a decrease of from 0 5 to 3 1 units 
Twenty-one of these cases were verified at autopsj to have some lesion of the 
pancreas These obser\ations seem to indicate that the chief source of amjdase 
IS in the pancreas, and the explanation for the increase m the blood amylase 
seems to reside in the increased absorption from the pancreas following obstruc- 
tion to the pancreatic ducts In those in vhich the low ^alues were found, atroph^ 
of the pancreatic parenchjma was demonstrated, and this would seem to be a late 
stage of pancreatic disease Jaundice of itselt did not affect the blood amylase, 
as shown in a senes of se\eral cases of hemolytic jaundice The article contains 
the protocols of their cases studied and a detailed description of the method 

N Enzer 

A Simplified Stain for Oxidase Granules S jMoschkow'ski, Munchen 
med Wchnschr 76 1800, 1929 

Fix m 90 per cent etlivl alcohol for three minutes, wash m water, flood tlie 
preparation with a freshlj prepared aqueous benzidine-peroxide solution (w'ater 
saturated with a cr^stal of benzidine, filtered, and to each cubic centimeter of the 
filtrate add from ^ to 1 drop of 1 per cent hjdrogen dioxide [perhydrol diluted 
thirty times]), wash m water, and counterstain with Giemsa 

Edwin F Hirsch 

The klEiNiCKE Test for Svphilis E Meinicke klunchen med Wchnschr 
76 1965, 1929 

Several improvements in technic are described 
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Rcqulat Mcctmg, Match 10, 1930 
Henr\ C S^\IA^v, Ptcudcut, in the Chau 

Cavernols Hem^ngiect \sis in Nodgiar Goiter George Certis and 

P A DELANE-i 

The complete report \\ill appear in the Archi\es 

Congenital Atresia of the Tricuspik Orifice, Defects or the Intratontric- 

ular axd Inter aericee \r Septum and Bicespid Pulmonic Valve 

Paul J Breslich 

The complete report will appear in the Archives 
Lipoid Nephrosis Phillip Sh\piro 

Three cases of hpoid nephrosis were described One had proceeded to neph- 
rotic contraction and another Avas combined with amjloidosis The pathogenesis 
of hpoid nephrosis was traced, and histologic criteria for it were defined Tne 
confusion between nephrosis, nephrotic component and amjloidosis was discussed 
The Congo red test was described as an aid in clinical differentiation of these 
conditions 

Histologic Changes in the Deodenum of Rats Exposed to High Environ- 
mental Temperateres W C Hueper 

In experiments with rats which I conducted several years ago to determine 
the effect of high environmental temperatures on the pn of the duodenal content 
and the type of the duodenal bacterial flora I observed some interesting changes 
in the histologic preparations of the duodenums of these rats, which were kept 
m cages at from 40 to 41 C The examination of the pn of the duodenal con- 
tent revealed a distinct increase above the normal level determined by examinations 
of control animals Moreover there was marked increase in the number of bac- 
teria above the normal number present and an ascendence of the colonic bacterial 
flora into the duodenum The results of these original and fundamental experi- 
ments were later confirmed on dogs by Arnold m his subsequent and more 
elaborate studies originating from the same laboratory 

As the histologic phase of this problem has not found consideration in the 
Avork of this author and my oivn observations have remained thus far unpub- 
lished, I wish to supplement from a histologic point of view the bacteriologic 
observations reported in the literature on this subject 

The duodenums of the rats killed were removed in toto and placed m Zenker’s 
solution After proper technical preparation, serial sections were made The 
microscopic examination of the sections showed the cjlindric epithelium defective 
in places, especially at the crests of the folds Occasionally small superficial 
ulcers Avere observed, restricted m their extent to the mucosa and covered by a 
fibrmopurulent exudate The mucosa and submucosa contained ahvays a more or 
less dense lymphocytic and leukocytic infiltration The tissues Avere hyperemic 
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The histologic changes in the duodenum described are interpreted as evidence 
of the effect of the marked disturbance of the process of duodenal self-sterihzation 
and possibly may be due to an increased permeability of the duodenal mucosa to 
bacteria and their toxins The action of the neutral or alkaline content on the 
duodenal epithelium may represent a contributory factor in the causation of these 
changes 


AMERICAN ASSOCIATION OF PATHOLOGISTS 
AND BACTERIOLOGISTS 

Howard T Karsner, Secietmy 

Annual Meeting, Nezv Yotk, Apitl 17 and 18, 1930 

George H Whipple, Picsident 

The Identitv of Animal Anaphylaxis and Human Allergv (Protein 
Hypersensitiveness) Bret Ratner and (by invitation) Helen L Gruehi, 
New York 

The blood serums of a patient with bronchial asthma who was sensitive to 
horse dander and of guinea-pigs sensitized to horse dander by inhalation were 
passively transferred to the normal human skin and to normal guinea-pigs 
Positive passive transfers were obtained both from the transfer of the human 
serum and from that of guinea-pig serum This criss-crossing of the human 
reagm and of the anaphylactic antibody suggests that the two antibodies are 
identical 

Skin Reactions to the Soluble Toxic Substance or the Colon Bacillus 
Bernhard Steinberg, Toledo, Ohio 

Skin reactions to the soluble toxic substance and to the washed, killed bacterial 
bodies of a twent 3 ^-four hour culture of a colon bacillus were made Reactions 
read at the end of twenty-four hours appeared in a large number of normal 
adults and children who were tested In people with infections caused by the 
colon bacillus, the reactions to the soluble toxic substance and to the vaccine were 
either absent or greatly diminished in size and degree It is assumed that the skin 
reaction is of an antigen-antibodj' mechanism Only occasionally, a normal person 
had agglutinins against the colon bacillus Immunization with the soluble toxic 
substance of the colon bacillus reduces the size and degree of the skin reaction 
against it The soluble toxic substance apparentl}"^ has weak antigenic properties 

Penetration of Antibodies in the Central Nervous System Jules Freund, 
Philadelphia 

Antibodies can be extracted from the brain and spinal cord of rabbits actively 
or passively immunized with typhoid bacilli 

The titers of the antibodies in the extracts of the brain and cord depend on the 
titer of the blood serum In actively immunized rabbits the following numerical 
relationships exist between the titers of the serum and of the organ extracts 
The ratio of the titer of the serum is to the titers of extract of brain and of the 
spinal cord about as 100 is to 08, the titer of the serum is to the titer of the 
cerebrospinal fluid as 100 is to 0 3 In passively immunized rabbits the titer of 
the serum is to the titer of brain and spinal cord extract as 100 is to 0 7 

The antibodies reco%ered from the brain are not due to the presence of blood 
in It for perfusion of the brain does not reduce its antibody content appreciably 
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Antibodies penetrate into the spinal fluid from the blood even in the absence 
of inflammation of the meninges When the penetration is completed, the follow- 
ing numerical relationship exists between the titer of the serum and that of the 
cerebrospinal fluid 100 025 

The penetration into the cerebrospinal fluid of antibodies injected intravenously 
proceeds at a slow rate, being completed only several hours after the immune 
serum had been injected The penetration of antibodies into the tissue of the 
brain occurs at a \erj rapid rate It is completed within fifteen minutes 

It IS unlikclj that when the immune serum is injected intravenously the anti- 
bodies reach the brain tissue by way of the cerebrospinal fluid, or that the anti- 
body titer of the cerebrospinal fluid is lower than that of the brain extract, and 
that antibodies penetrate faster into the tissue of the brain than into the cerebro- 
spinal fluid 

Etiology of Psittacosis Charles Krlmwfide and (by invitation) Mary 
McGrath A^D Carolvx Oldenbusch, New York 

About Jan 15, 1930, the Department of Health became cognizant that there was 
illness among persons in contact with sick parrots The first consideration, 
naturally', was whether or not Bactoinm psittacosis was causing the disease Of 
a total of twenty-nine sick or dead parrots received only one showed the presence 
of B psittacosis This parrot had died m a pet shop, and none of the persons 
coming m contact with it developed any sign of illness Among the cases of ill- 
ness m human beings, there were eleven who had had contact with ill parrots and 
who were finally considered as having cases of psittacosis Cultural and serologic 
tests showed no evidence of infection by B psittacosi'^ The agglutination tests 
were repeated up to one month after the onset of the disease These observations 
seemed definitely to exclude B psittacosis as the etiologic agent of the disease 
Fortunately, in one instance there became available an ill parrot and two ill 
persons who had come in contact with the parrot Inoculation of parrots with 
materials from these three cases caused disease and death, and material from these 
parrots likewise caused death when inoculated into other parrots When filtered 
through Berkefeld V filters, the organ emulsions likewise caused disease and death 
Two successive filter passages with the parrot strain and with one of the human 
strains were successful These results and the failure to find any common bacterial 
factor seemed definitely to indicate that the disease, psittacosis, was due to a 
filtrable virus Mice were found to be susceptible to the virus 

After this demonstration was completed, Bedson, Western and Simpson 
(London) reported similar observations Since then, Levinthal (Berlin), Arm- 
strong McCoy and Branham (Washington) have also demonstrated the presence 
of a filtrable virus 

A Study of the Effect of Tuberclf Bacillus Lipoids on the Tuberculin 
Reaction Esmond R Long and (by invitation) Arthur J Vorwald, 
Chicago 

Doses of from 0 02 to 0 05 mg of purified soluble tuberculin protein cause an 
intense interstitial cellular infiltration and profound degeneration of the cells of 
the spermatic tubules in the testes of tuberculous guinea-pigs (tuberculin 
reaction) Equal doses of purified lipoids in fine colloidal suspension cause a 
slight interstitial wandering cell infiltration and no degeneration Mixing tubercle 
bacillus fatty acid with tuberculin protein enhances the tuberculin action of the 
latter in that the fluid element of the exudate is greater and the amount of fibrin 
present is increased No change in the intensity of cellular infiltration or 
necrotizing effect on the testicular tubules or spermatoevtes has been noted The 
increased output of fluid suggests that an increased degree of toxic action on the 
capillary endothelium has occurred Ultramicroscopic eNamination has shown no 
change in the degree of dispersion of the colloidal particles incident to miximr 
the two colloidal preparations 
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The Specific C\toto'vic Action of Tuberculin on Tissue Culture Joseph 
D Aronson, Philadelphia 

The specific cytotoxic action of tuberculins prepared from the various acid- 
fast bacteria on the bone-marrow and the spleen of tuberculous and of non- 
tuberculous guinea-pigs was studied by means of tissue culture 

It was found that bone-marrow and spleen of tuberculous guinea-pigs, when 
planted in plasma from tuberculous or nontuberculous guinea-pigs, fad to migrate 
and to multiply m concentrations of tuberculin prepared from either the human or 
the bovine type of tubercle bacillus, and on the other hand that such concentrations 
of tuberculin do not interfere with the migration and multiplication of cells from 
the bone-marrow or the spleen of nontuberculous guinea-pigs When high 
dilutions of tuberculin are added to explants of bone-marrow or spleen of tuber- 
culous guinea-pigs, migration of cells occurs but the cells are shrunken and 
rounded whereas the cells of tissues from the nontuberculous animals are larger, 
irregular in outline and lesicular 

Tuberculins prepared from the avian t 3 'pe of tubercle bacillus, from the various 
acid-fast bacilli found m fish, snakes, frogs and turtles from several different 
strains of the leprae bacillus and from a number of different acid-fast sapro- 
phytes did not interfere with the migration and multiplication of the cells from 
explants of bone-marrow or spleen of tuberculous or of nontuberculous guinea- 
pigs Similarl 3 '^, tuberculoprotein, the phosphatid and the carbohydrate fraction of 
the human type of tubercle bacillus fail to inhibit the migration and multiplication 
of the cells from the bone-marrow or spleen of tuberculous or of nontuberculous 
animals 

The addition of plasma from a tuberculous guinea-pig to explants of the bone- 
marrow or spleen of a nontuberculous guinea-pig does not render such explants 
susceptible to the cytotoxic action of tuberculin prepared from the bovine or the 
human type of tubercle bacillus 

Progress in Characterizing Antibodies and Antibodi Action Stuart Mudd, 
Balduin Lucne and (by invitation) Morton McCutcheon and Max 
Strumia, Philadelphia 

Analysis of the mechanism by which blood serum proniotes the phagocytosis 
of bacteria and other foreign particles has been continued Serums which promote 
phagocvtosis of bacteria or of red blood cells have been found invariably to cause 
certain definite changes m the surface properties of their homologous antigens, 
namely, increased cohesiveness, decreased surface potential difference and increased 
resistance to wetting by oil Similarly, but with certain exceptions, the serums 
that cause these characteristic changes m the antigen surfaces also promote 
phagocytosis The phagocytosis-promoting, agglutinating and surface effects are 
in quantitative correspondence A similar striking correspondence has been found 
between the agglutinating, surface and phagocytosis-promoting effects caused bv 
the euglobulin and pseudoglobulin fractions of antibacterial serums 

Following the technic of F S Jones, collodion particles were coated with 
precipitinogen and then treated with homologous precipitin serums and their 
protein fractions The same serums and serum globulin fractions cause specific 
precipitation, agglutination or phagocytosis according to the conditions under 
which they are allowed to react with their homologous antigens 

Agglutinating, surface and phagocytosis-promoting effects have thus been 
found to be quantitatively parallel This quantitative correspondence of the several 
effects of a serum or serum globulin fraction has been found both for antibacterial 
and for antiprotein serums and their globulin fractions All of the effects are 
consequences of the deposit of sensitizing serum substances on the antigen surface 
The surface deposit so produced by maximal sensitization with homologous rabbit 
antiserum has similar properties whether deposited on acid-fast bacteria, on 
erv throcytes or on precipitmogen-coated collodion particles, i e , the sensitized sur- 
face has wetting properties characteristic of protein, is cohesive and has an 
iso-electnc point between />h 5 5 and 5 8 These are the properties also found for 
specific (immune) precipitate 
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These studies thus bring evidence of a new sort in support of the following 
simple generalization The combination of antigen and antibodv is determined bv 
specific chemical affinities The effects following this combination, namelv, pre- 
cipitation, agglutination, changes in surface properties and phagocytosis, are 
consequences of the properties primaril} of the antibod\ -protein combined with 
and deposited on the antigen surface 


Thf Buchner Ren-vissance in Immunology W H Man waring, Stanford 
University 

There is convincing evidence that injected antigens undergo a series of bio- 
chemical “hybridizations” in animal tissues, and suggestive evidence that the 
resulting antigen-“hybrids” become semipermanenth “sjmbiotic” with these 
tissues, both terms, of course, being used metaphorically 

There is convincing e\idence that some of these antigen-“hvbrids” have 
properties simulating those of specific antibodies, but no proof thus far that they 
are identical with these antibodies 

The “hybridization” metaphor, however, furnishes a logical and consistent 
explanation of all known facts of specific immunologic adaptation, and is the 
nearest approach to a complete immunologic theorj that can be formulated at the 
present time 

There is no proof at the present time, however, that antigen “hvbridization” is 
the only mechanism of specific immunologic adaptation, and no suggestion that 
such “hybridizations” are not supplemented bv nonspecific functional mutations 
and hypertrophies 

The Cytochrome of Bacteria C B Coulter and F Stom (b\ invitation), 
New York 

The intracellular pigment cvtochrome, which is found in all living plant and 
animal cells except the anaerobic bacteria, was originally observed bj McMunn, 
and was rediscovered and renamed by Keilin The presenters studied the occur- 
rence of this pigment particularly in the coi yuebactei tuvt group of bacteria The 
four absorption bands observed by McMunn and Keihn are found by spectroscopic 
examination in suspensions of living bacteria of all the members of the group 
In addition is found a band lying in the red portion of the spectrum Filtrates of 
cultures show no selective absorotion except in the case of toxm-producmg 
diphtheria bacilli, and m filtrates of these the intensity of selective absorption runs 
parallel with the amount of toxin present The characteristic absorption spectrum 
may, therefore, be that of the toxin itself It has been possible bv spectroscopic 
examination alone of different filtrates to determine the presence and approximate 
the amount of diphtheria toxin 

Rhinosporidium Sefperi Report of Third North Americax C\se Carl V 
Weller, Ann Arbor, !Mich 

The clinical and structural features of the third case of Rlimosl^ot idium secbci i 
from North America are described The stages of the development of the 
parasite, as well as the character of the accompam mg gi anulation tissue are illus- 
trated, as far as is possible The foreign bodv giant cell reaction, which succeeds 
the rupture of the old cysts, is described for the first time 

Cellular Immunity in Acquired Avian Mylyriy P R Can non and (bv 
invitation) W H Talliaierro and L G Talliaierro, Chicago 

Previous papers m this senes bv Talliaferro and lalliaferro demonstrated a 
definite immunity to superinfection m canaries infected with Plasmodium 
cathemennm and indicated that this immunity is not associated with a humoral 
antibody, as serum from birds with latent malarial infections was without both 
protective and curative action on the development of the parasites m normal birds 
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The authors presented observations on the cellular reactions in the tissues of 
normal birds and of ones supermfected The tissues were fixed, sectioned and 
stained ^Mth Alaximow’s hematoxidin-eosin azur II In the normal birds it was 
found that phagocytosis begins as soon as parasitized red blood cells are injected, 
being most pronounced m the spleen and liver, and consisting in the ingestion of 
the parasite-red cell combination rather than of indnidual merozoites In spite 
of a constant rate of phagocytosis, many parasitized red blood cells escape inges- 
tion and sporulation occurs with extension of the infection Thus, the process 
advances until a crisis occurs on approximateh the eighth dav, after which time 
the rate of phagocytosis apparentl} exceeds the rate of reproduction and the 
infection becomes latent 

In the supermfection, ho^\ever, the parasitized red blood cells injected are 
remo\ed from the circulating blood stream extremely rapidly, so that within 
twenti-four hours there are few survivors to sporulate This altered reactivity' 
seems to be due to an actually increased number of actively phagocydic cells 
within the spleen and to a lesser degree m the liver Because of this, the para- 
sitized red cells are quickh remored from the blood and the supermfection 
terminated The mechanism of the immunity, then, is an increased rate of 
phagocytosis by the cells of the reticulo-endothehal system, and results from 
an increased number of actively' functioning phagocytic cells, which are present 
m birds with latent infections 

The Protective Effect of Splexic Traxspl^xts ix Albixo R-^ts Agaixst 
Bartonella AIuris A.xEMi't Da\id Perla and ( bv imitation) J Marmors- 
ton-Gottesm\n, New York 

Baitoiiclla muits anemia is an infectious disease occurring in albino rats fol- 
lowing the removal of the spleen It may be transmitted into normal young rats 
and young rabbits bv the injection of whole blood from anemic splenectomized 
rats, and the strain of the virus may be maintained by repeated passage m 
young rats 

The presenters succeeded in isolating a strain of Bai tonclla viui is anemia from 
normal nonsplenectomized adult rats by injecting the blood of the anemic rabbit 
into A oung rats This demonstrates the fact that the adult rat is a carrier of the 
Mrus Baitoiiclla iiiui is anemia It is further found that splenectomy' in suckling 
rats IS not followed b\ Baitoiiclla iiiiiiis anemia since during the suckling period 
the rat is not a carrier of the virus 

Ti \paiiosoiiia Iczvisi infection m normal adult rats is accompanied by Baitoiiclla 
null IS anemia The try'panosome infection produces profound changes m the pulp 
tissue of the spleen Functional injury' to this pulp tissue produces the same effect 
m the adult albino rat as splenectomy' m lowering the resistance to the Bartonella 
infection 

Less than one fourth ot the spleen left in situ is sufficient to prevent the 
development of Baitoiiclla niitiis anemia Autoplastic transplants of small pieces 
of splenic tissue made six w'eeks prior to the removal of the spleen prevent the 
dev'elopment of Baitoiiclla anemia m more than 50 per cent of the rats, w'hereas 
transplants made four weeks prior to splenectomy' do not protect Histologic 
examination of the transplants in the animals that were protected from the 
anemia reveals complete regeneration of all elements of the splemc tissue, both 
malpighian bodies and pulp cells In the rats that were unprotected the splenic 
transplants showed complete regeneration of the malpighian bodies, but exhaustion 
destruction of the pulp tissue This demonstrates that the pulp cells of the spleen 
are specific m the protective mechanism of the rat to Baitoiiclla minis anemia 

Am AX Tlberculosis ix Norvial and Vaccinated Rabbits E AI AIedlar, 
Alt AIcGregor, N Y 

Virulent avian tubercle bacilli when inoculated subcutaneously into rabbits cause 
a local abscess which ruptures and heals The rabbits do not develop generalized 
tuberculosis and do not succumb to the subcutaneous inoculation 
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Rabbits inoculated intravenously with 1 ing or more of virulent avian tubercle 
bacilli always succumb to the infection within from two weeks to a month A 
study of the microscopic changes of such animals shows extensive involvement 
of the spleen, liver and bone-marrow The cell chiefly concerned in the reaction 
is the mononuclear leukocjte or monocyte Many lesions show slight abscess 
formation due to the participation of the neutrophil The presence of “myeloid” 
giant cells, which are megalocarvocytes, m the spleen liver and lungs, suggests a 
similarity between the process and Hodgkin’s disease 

The daily leukocyte records of the animals show a close parallelism with the 
microscopic changes found In practicall} every instance, the leukocyte picture 
became septic a short time before death occurred 

A group of rabbits, that had been inoculated six months previously with living 
human tubercle bacilli, was given an intravenous injection of avian tubercle bacilli, 
the same amount being given to a group of controls on the same diet The 
injection of human tubercle bacilli had caused a local abscess which ruptured and 
healed, as did the subcutaneous inoculation of avian tubercle bacilli The animals 
were in excellent physical condition and had normal blood counts at the time the 
inoculations were guen 

One of these rabbits died within seven days The remaining animals lived 
from four to five months These animals showed marked involvement of the 
kidnejs and joints There were a few tuberculous foci m the lungs and liver 
The microscopic changes were similar to those seen m chronic tuberculosis m 
human beings 

Daily leukocyte records show'ed the establishment of a septic leukocyte picture 
long before the death of the animal This corresponds closelv with the leukocyte 
picture m chronic, progressne cases of tuberculosis m human beings Here 
again the leukocjte picture closely parallels the microscopic changes present 

The Use axd the Reasons for the Use of Thiocresol to Stimulate Wound 
Healing Stanle\ P Rfimvnn, Philadelphia 

Since Hammett has sliowm that the sulphj'dryl group ( — SH) is essential for 
cell division, this group, when presented m the proper concentration to cells, should 
stimulate mitosis The healing of wounds is essentially a matter of cell prolifera- 
tion, consequently — SH compounds should hasten healing The question to 
which group the — SH radicle should be attached is apparently not of essential 
importance although it is of practical interest Of a number of compounds tried, 
thiocresol proved advantageous Theoretically, at least, when this compound is 
split, the small amount of cresol present tends to inhibit bacterial growth w'hile 
not interfering materially with mitosis of the tissue cells On old wounds, ulcers, 
etc , it IS used as a wet dressing m a solution of 1 10,000 Certain practical points 
must be observed, such as the maintenance of proper growth balance between 
epithelium and granulations, etc 


Experimental Studies in Poliomyelitis Richard Thompson (by invitation), 
New York 

Efforts to adapt the virus of poliomyelitis to the rabbit organism and to 
produce poliomyelitis in rabbits bj" testicular injection and bj'- injection into the 
brain after testicular passage produced no evidence that the virus could be adapted 
m this manner Suggestive symptoms produced m very young rabbits were 
duplicated m nonspecifically treated and in uninoculated controls The admixture 
of a vaccine virus adapted to the rabbit organism, with the poliomyelitis virus m 
similar injections and passages, did not aid the adaptation The virus of poliomye- 
litis, whether alone or mixed with vaccine virus, does not survive twenty-four 
hours in the testicle of the rabbit 

No neutralizing substances against poliomyelitis virus could be produced m 
rabbits by the repeated mtraperitoneal and mtradermal injection of poliomyelitis 
virus or of poliomj'elitis-vaccima virus mixtures 
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Although attempts to mfect monkeys b> mtrastomachic injections, after bile 
irritation of the mucosa, were entirely negative, evidence was obtained that 
repeated mtrastomachic injection after bile irritation may produce an appreciable 
degree of immunity 

No evidence could be obtained that the cellular elements of the blood contain 
the virus in any greater proportion than the whole blood 

Specific and Special Inflammations of the Ner\ous Svstem Simon Flenner, 

New York 

During the past twentj e years, largelj because of the extensive epidemics of 
meningitis, poliomyelitis and encephalitis which have prevailed in that period, much 
attention has been directed to infections of the central nervous organs At the 
present time, attention is being concentrated on encephalitis, of the epidemic form 
or of the variety to which the designation “postvaccinal and allied conditions” is 
being applied The important fact that herpes virus iS capable of inducing 
encephalitis m rabbits, guinea-pigs, rats and mice, and occasionally m monkeys, 
has come to plav a significant part m the supposed etiologj of epidemic 
encephalitis 

The purpose of this report is to draw attention to the multiple incitants of 
encephalitis, and hence to distinguish between encephalitis as a chnicopathologic 
condition and epidemic encephalitis, which appears to be a specific infectious 
disease Just as there are multiple incitants for the clinico-anatomic condition to 
which the term “diphthentis” is applied, and a specific incitant of the disease 
diphtlieria, so, probably, there are also many sources of encephalitis and, probabh, 
a single etiologic source of epidemic encephalitis If this view is correct, then 
the mere production of encephalitis in animals does not imply the experimental 
reproduction of epidemic encephalitis 

Chronic Foci oi Infection* Prodlcfd Experimentally Virgil H Moon*, 

Philadelphia 

The usual methods of animal inoculation are not suited to the study of chronic 
focal infections Thej do not approximate the conditions present m diseases in 
human beings A new method for producing foci of infection in animals is 
reported 

Applicators of cotton are loosely wound on no 20 or 22 rustless wire so that 
slight force will slip the swab from the wore A trocar and cannula are inserted 
into the region to be inoculated , the trocar is then w ithdrawn, leaving the cannula 
m place The applicator is dipped into the material to be inoculated and is 
inserted through the cannula The sw'ab is pushed bevond the end of the cannula 
Then when the wnre is withdrawm, the end of the cannula pushes off the cotton 
into the tissue or bodj cavit\ The cannula is then withdrawn 

The method is a simplified procedure for implanting infection m a porous sub- 
stance within the tissues The foreign substance serves to maintain the infection 
against effective body resistance The method is w'^ell suited for producing chronic 
foci m subcutaneous and intramuscular areas and in the body cavities By expos- 
ing the Mscera infection maj be implanted in the spleen, liver, gallbladder or other 
structures In such instances, a smaller cannula and corresponding!} smaller 
applicators are used 

Dogs, w'hich are so resistant to ordinary inoculations that they are seldom 
used for the purpose, are easily infected by this method When inoculated wnth 
streptococci, masses of infected granulation tissue from 3 to S cm m diameter 
develop in a few" w'eeks The inoculated organisms are regularly recovered from 
the area and frequenth from the substance from other organs Streptococci have 
been recovered in pure culture from six to ten months after implantation 

Onh young dogs and rabbits have been used in these experiments The 
pathologic changes resulting from these chronic foci of infection include verrucose 
endocarditis with rheumatic nodules m the heart musculature the skeletal muscles 
and the subcutaneous tissue, acute vegetatue endocarditis w'lth multiple infarctions. 
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periarthritis, osteo-arthritis with anklyosis and deformity, nephritis of various 
forms, splenic atrophy and fibrosis, proliferative endarteritis and others 

Report of the Lymphatic Tumor Rfcistr^ Gforce R Callender, \\^ashing- 
ton, D C 

At the last report to this Society 100 cases had been contributed to the 
Lymphatic Tumor Registry of this Association, the period covered being approxi- 
mately four years During the past year, sixty-three cases have been received, 
a rate of increase of 250 per cent I wish to take this opportunity to thank the 
members of this Association for this increased support The response to my plea 
is gratifying, but the rate of receipt of these cases is still far below what it 
ought to be Very few of the cases received during the past year have been 
cases m which the diagnosis was easy 

The greatest value can be reached from this Registry only if the maximum 
efifort IS made bj"^ those registering cases to follow-up the cases to their con- 


'I nniot Reqistiy, 1930 


Lj mphosarcomi , 

No mobilization m blood 1 

With leukemia (acute) 

L> mphoblastoma (confined to Ijmplntic structures) 

No mobilization in blood 0 

With mobilization in blood 15 

Leukemic 6 

Reticulum cell saicoma 22 

(One case \\ith lymphatic leukemia) 

Hodgkin’s Disease 

Cellular 10 

Sclerosing 18 

Sarcomatous 12 

Mycosis fungoides (and tuberculosis) 1 

Lymphoblastic erjthrodeimia 1 

— 102 

Myelogenous leukemia 4 

^lyeloma 1 

Chloroma 3 

Infectious mononucleosis’ 2 

Undiagnosed 14 

Lympho epithelioma 5 

Carcinoma 12 

Inflammation (1 tubeiculosis) 7 

— 48 


ISO 


elusion, or over a sufficient number of years to ascertain the character of the 
condition I believe that the difficulties m diagnosis and prognosis of this class 
of tumors are present because individuals and groups do not follow-up their cases 
I further believe that we shall be able to offer definite assistance in diagnosis 
when and only when we have a sufficient number of cases which have been so 
followed-up as to determine their nature and the changes which occur during the 
course of the pathologic processes 

Please make an additional effort to send m, particularly, your doubtful cases 

The accompanying table presents a summary of the first 150 cases in the 
Registry This summary is not intended as a classification, but it does show the 
divisions found to apply to the cases so far received 

Histologic Studies of the Th\roid Gland T William Hinton (hv in vita 

tion). New York ^ ^ 

Since the question frequently arises as to what constitutes normal and abnormal 
thyroid tissue, sections were obtained for study from people whose deaths were 
due to accidental causes The patients varied in age from stillbirth to 89 years 
As a means of comparison, there were also sections from people who had died of 
acute and chronic diseases 
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By Jan 1, 1930, sections from 107 cases had been studied It was intended to 
get sections on a large senes of cases, rather than serial sections on a few cases, 
as these would represent more nearly the pathologic reports that are received 
from operative specimens So far there have been eighty cases of accidental 
death from vhich sections of the thyroid have been studied There were also 
twenty-seven cases m which the patients had died of some systemic disease, it 
was thought best to divide these into tw'O groups (1) cases of acute diseases, or 
m which the patient died in less than three w^eeks from the onset of the disease, 
(2) cases of chronic disease or of disease extending over months or years There 
were sixteen deaths due to acute diseases, but the sections m this group failed to 
reveal any definite histologic changes There were eleven patients who died of 
chronic diseases, no striking changes were found in the thyroid 

It was stated that sections were taken from people of various ages, and that 
a rather large group has been studied with the hope of finding a uniform his- 
tologic picture for normal people of different ages So far, no conclusions have 
been drawn as to what is normal tissue for the different ages, the author 
disagrees with Hertzler’s statement that “For practical purposes I am con- 
vinced that if one keeps m mind the various changes normal to the different periods 
of life as abov'e indicated, the histologj^ of the thyroid gland will be found to be 
fairly constant, rendering it unnecessary to assume that it undergoes changes 
unknown m other organs ” 

In studi'ing patients with thjroid diseases, one is at times unable to place the 
case in one of the groups given for the classification of goiter, such as adolescent, 
adenomatous or exophthalmic, and one frequentlv sees cases change from one 
tjpe to another while under observation From this histologic study it would 
also seem that a diagnosis made purely on the histologic picture without taking 
into consideration the clinical history and laboratorv data is also open to error, 
and it seems that one will be forced to consider the different tvpes of goiter 
merely as a stage of a continuous disease and not as a definite clinical entitv, as 
has been believed in the past 

PsELDOTUBERCULOsis OF iHE Thvroid Gland Plix'x F ]\Iorse, Detroit 

The favorable prognosis that has heretofore been attached to so-called tubercu- 
losis of the thvroid has been the subject of frequent comment by various writers 
It has been known that although the thyroid gland operated on for some type of 
goiter might show, on microscopic sections, large numbers of so-called tubercles, 
the patients usually run a favorable course and react m the usual manner to the 
thv roid operation, without later succumbing to tuberculous infection, either in the 
thyroid region or elsewhere 

The cases of so-called tuberculosis of the thvroid hav'e usually failed to 
present tuberculous lesions in other parts of the bodv, and the postoperative search 
for other signs of tuberculous infection has been negativ^e 

The cases that have been diagnosed at Harper Hospital as tuberculosis of the 
thyroid have run a favorable course, and all of the patients are living and well 
at the present time, sev eral v ears after operation, w ith the exception of one patient, 
who died seven >ears after operation from acute intestinal obstruction — cause 
unlmown 

The histologic studv of the lesion seems to justifv the assumption that prob- 
ably the epitheloid reaction resembling tuberculosis is a result of either some 
other infection, or some metabolic disturbance which causes the colloid of the 
gland to assume the role of a foreign body From a studv of the cases, the 
impression was gamed that the tubercle results as an effort to absorb and wall off 
colloid which has presumablv undergone some change that makes it a foreign 
bodj On the basis of these arguments, tlie presenter was inclined to think that 
the question of tuberculosis of the thvroid should be left open for further review, 
in that strong doubt is cast on the assumption that the Koch bacillus is the 
etiologic factor 
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Chronic Thyroiditis Charles L Connor and (bj invitation) H H Searles, 

San Francisco 

The designation “thyroiditis” dates back to the early days of Kocher His 
students, and surgeons in general, retain the name There is some doubt, however, 
among pathologists as to whether such a condition actually exists We wish to 
present a selected group of cases which, for want of a better name, have been 
classified as chronic toxic thvroiditis, and to illustrate a possible way in which 
thev might develop 

It has long been known that acute infections and intoxications may cause 
degeneration of the thyroid epithelium and acini, and that as a result colloid and 
cell debris are spilled into the interstitial tissues This phenomenon is usuallv 
regarded as terminal, but it is evident from a study of the literature and twenty - 
five cases of thvroiditis in the University of California Hospital that minor 
infections or intoxications, perhaps even emotional shock and overstimulation of 
the sympathetic system, mav induce a similar degeneration of glandular elements 
Since such patients do not die, there is an opportunity for a reaction to take place, 
and this is usually m the form of lymphoid cell infiltration or proliferation 
Plasma cells and monocytes may be present, the latter, sometimes m the form of 
giant cells, with pseudogiant cells are formed by masses of colloid which contain 
the degenerate nuclei of epithelial cells 

The most constant picture is a ratlier diffuse desquamation of epithelium, the 
nuclei appearing in the previouslv contained colloid within the acini, and a diffuse 
infiltration vvuth ly'mphocvtes The latter cells, as well as the plasma cells, seem 
to arise m situ, as evidenced by the number of mitotic figures present in them 
Stages m the degeneration of thyroid epithelium appear to consist of swelling 
with fatty degeneration, desquamation, loss of nuclei and later a breaking down 
of the substantia propria, so that agglomerations of cytoplasmic masses occur 
These eventually disappear, but the process in some cases becomes progressive 
and prolonged even after (as far as can be determined) the initial stimulus has 
disappeared This tendencv to progression gwes rise to the condition known as 
chronic thyroiditis, and with the great overgrowth of lymphocytes and the 
concomitant proliferation of fibroblasts, the condition known as Riedl’s struma 
may be the end-result 

Coincident with the degeneration of thvroid cells a more or less active 
regeneration usually takes place This may be insufficient to take care of 
physiologic demands, and so symptoms of hypof unction or even myxedema mav 
occur Or there may be a sufficient regeneration, and therefore a histologic 
picture of a moderately hyperplastic gland (associated with thyroiditis), but no 
symptoms of thyroid dysfunction This regeneration may proceed to any degree, 
a group of our cases exhibited the signs of thvroiditis (pain, pressure on the 
trachea, hoarseness, etc ) along with the vague sy mptoms of hyperfunction , 
another group showed histologically a marked ov^erregeneration and hyperplasia 
associated with frank and definite symptoms of exophthalmic goiter During 
this process of regeneration the lymphocytes gradually become less diffuse and 
clump together, and m late stages definite lymph follicle formation occurs — the 
“lymphoid exhaustion” picture of Dr Warthin A further stage, merely con- 
jectured, would be a frank hvperplasia of the thyroid with characteristic Ivmphoid 
cell accumulations and without signs of thvroiditis or cellular degeneration It 
would seem that a small proportion of tvpical thvroid hyperplasias might develop 
in this manner It would be unwise, however, to infer that anv considerable 
number pass through these stages 

Strlma of Ovarv Alfred Plaut, New York 

Three specimens of ov^arian struma (from three hospitals) were studied The 
time elapsed since the operations was too short for definite clinical judgment The 
patients were 47, 35 and 55 years of age The gross aspect of the specimens adds 
nothing new to the descriptions in the many reports in the literature In all three 
specimens, other tissues were found besides the thy roid tissue, thus confirming the 
generally accepted opinion that the ovarian struma is a thvroideal teratoma In 
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two of the specimens, all of the tissues were benign, m the one from a woman, 
aged 47, a large portion of the tumor was solid and gave a picture of carcinoma 
m the gross as well as microscopically 

The thyroid character of the ovarian struma was obvious m all three speci- 
mens The staining qualities of the contents of the follicles were typical The 
three differently colored types of secretion were found with the staining method 
of E J Kraus Papillary protrusions with high cylmdnc epithelium and 
epithelial buds with high cells were present, giving the picture often seen m 
struma of the thyroid gland It was possible to compare the structure of the 
malignant tumor m the one specimen with the rare type of trabecular adenoma of 
thyroid gland as described by Masson The fact that this tumor was gelatinous 
did not preclude the possibility of its having a common origin ^vith a thyroid-hke 
structure True mucin has been described m adenoma of the thyroid by Nikolsky 
and bv Wegelm This possibly common origin was further suggested by the 
fact that mucm-producmg solid tumor and typical thyroid struma were intimately 
mixed m large areas And, of more consequence, there were follicles m which 
the mucin and the typical thyroid secretion were found together The rop> 
appearance of the mucin m the fixed tissue and the red color of the mucicarmme 
form a distinct contrast witli the homogeneous, pale blue-stammg thyroid secretion 
It must be stated that the structure of the carcmoma-like tumor is similar also 
to some ovarian carcinomas, but the variety of ovarian carcinoma is so great 
that there is hardlj anv carcinoma which cannot be compared wnth one or 
another type of o\arian cancer 

All three specimens w'ere examined for iodine The method of Kendall and 
Richardson (J Biol Chem 43 161, 1920) was used In one specimen, four 
analvses showed no iodine, while controls with normal thyroid gland gave figures 
from 1 7 to 1 88 In the second specimen, 0 025 mg of iodine was found per 
gram of dried ovarian struma This figure compares with the figures of Robert 
Alej'er (0 014 mg) and those of Neu (0 02 mg) In the specimen which con- 
tained the carcmoma-like mass, the thyroid-like tissue and the solid carcmoma- 
like tissue were examined separately Two analvses of the thyroid-hke tissue 
showed 0 673 and 0 634 mg, w'hile the solid, cancer-like tumor gave only 0 004 
mg Controls with normal thyroid show'ed 2652 and 2116 mg Further controls 
W'ere made with a carcinoma of the breast and an adenocarcinoma of the uterus 
Both were negative The figure 0673 seems to be the highest for the iodine 
content of an ovarian struma ever obtained, and it seems high enough to help m 
asserting that these thyroid-hke ovarian tumors can behave functionally in a w'ay 
similar to thyroid gland The fact that one specimen, m spite of looking exactly 
like the others under the microscope, contained no iodine is certainly important 
(No difference could be noted in the Mallory stain) Most of the examinations 
for iodine that have been reported m the literature do not reveal any iodine m 
the ovarian struma In the face of the positive observations, however, it did not 
seem admissible to draw definite conclusions from the frequent absence of iodine 
The microscopic pictures were not suggestive of embryonic thyroid tissue, which 
may be found free from iodine 

Some of the cvstic cavities in the specimens contained material which looked 
different from the clear, brownish-j ellow thyroid secretion m the struma-like 
portions This material gave no reaction for pseudomucin None of the speci- 
mens contained structures which could be compared with a pseudomucinous or 
serous cyst adenoma Glandular structures, as may be found in any ovary that 
IS examined in many sections, were present No statement could be made con- 
cerning their possible connection with ovarian strumas 

The older literature on the subject deals mainly w'lth the problem whether or 
not the thyroid-hke tissue originated m the ovary itself This question is settled 
There remains the problem Why does thyroid tissue occasionally grow to such 
large masses in the ovar^ ^ This problem is similar to the one concerning the 
predominance of the skin, teeth and bone in the dermoid cysts The observations 
of Erwin Bauer, that in his specimen the struma started from the surface 
epithelium, are obviously correct, judging from the pictures given in his paper 
The literature deals mainh with the general conclusions that Bauer has drawn 
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from his serial sections and justly disapproves of them But the fact remains 
that orarian struma can originate from the surface epithelium With the excep- 
tion of Walthardt’s three specimens, no complete serial sections are reported, and 
therefore nothing is known concerning the relations between the surface epithelium 
of the 01 ary and the oiarian struma 

The frequent presence of ascites is clinically important because, generally, 
ascites together with an ovarian tumor is taken as a sign of bad prognosis, while 
ovarian struma has proved to be benign in most instances 


Blood Vessel Invasion ix Adenomas or the Thiroid Giand Shields Warren, 

Boston 

From 1923 to 1927 mclusiie, thirty-four cases of adenomas of the thyroid 
showing definite invasion of blood vessels by clusters of tumor cells, but lacking 
any other evidence of a malignant condition, were found among the thyroid 
material received from the I alleys Clinic Clinically, none of these cases showed 
any evidence of a malignant condition Two cases showed recurrence, one in 
three months and one in ten months, both patients died ivith multiple metastases 
of the lungs, ten months and two years, respectively, after operation The other 
thirty-two patients were living and well, from seven to two and one-half years 
after operation, except for one patient who died of carcinoma of the uterus two 
and one-half years after the thyroid operation Thus, blood vessel invasion mav 
be the only sign of a malignant condition m a small proportion of adenomas of the 
thyroid gland 

Skeletal Metastases in Carcinoma of thi Thiroid Isaac Levin, New York 

This study represents a continuation of several years of investigation of the 
pathogenesis of skeletal metastasis in carcinoma The formation of these metastatic 
tumors m the bone, m the opinion of the author, depends not so much on the 
channels of transportation of the tumor emboli as on the interaction between 
the proliferation of the transported tumor cells and the protective resistance of the 
adjoining normal tissue 

The significance of the thyroid m this study is due to the phenomenon that 
presumably benign tumors of the thyroid and even normal thyroid tissue may 
form metastases 

From the clinical standpoint, the importance of the subject lies m the fact that 
the whole clinical symptom-complex mav be due to the skeletal metastatic tumors, 
while the primary carcinoma m the thyroid may cause no symptoms In the cases 
reported, the condition m the bone was considered chmcallv to be primary^ and 
the diagnosis was made only on the biopsy' material 

The Interacinar Epithelium of the Thyroid Gland Alan Richards 
Moritz, Cleveland 

By means of silver impregnation of the periacmar reticulum and wax plate 
reconstruction of thyroid gland, it was shown that new acini are formed by 
mtra-acinar and extra-acinar proliferation of the epithelium The extra-acmar 
proliferation is in the form of small solid or tubular buds, ivhich, ivhen cut 
tangentially, may have the appearance of rests of undifferentiated interacinar 
epithelium In hyperplastic areas of normal glands and m glands the seat of 
pathologic hypertrophy and hyperplasia, a labyrinthine intercommunication of acini 
exists 


The Significance of the Limphoid Tissue in Exophthalmic Goiters and 
So-Called Toxic Adenomas Aldred Scott Warthin, Ann Arbor, Mich 

Exophthalmic goiter and “toxic adenoma” always present the pathologic picture 
of hyperplasia of the primitive lymph nodes of the thyroid, hyperplasia of the 
thymus and the other anatomic stigmas of the thymico-lymphatic constitution In 
addition, they present certain constitutional peculiarities of their own kind Not 
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all cases of thymicolj mphatic constitution will present the syndrome of Graves’ 
disease, although all cases of the latter will possess the chief anatomic stigmas of 
this constitution All forms of Basedowian or Graves’ symptoms represent the 
abnormal reactions of a primary pathologic anomaly Basedowian or Graves’ 
disease, “toxic goiter” and “toxic adenoma” are pathologic reactions potentially 
predetermined m the individual at birth by virtue of his constitutional anomalv 
The potential Graves’ constitution may be recognized histologically m the thjTOids 
of very young children To the underlying pathologic and clinical entity of 
exophthalmic goiter, toxic goiter and toxic adenoma I have applied the term 
“Graves’ constitution ” 

The Essex tial Thvroid Changes in Goiter David Marine, New York 

Perhaps the greatest difficulty in understanding and classifjung the essential 
changes m goiter has arisen from the fact that the thyroid is a verv labile tissue, 
capable of rapid progressive and even more rapid regressive changes in all periods 
of life In the life history of most goiters there are many of these cycles, and, 
obviouslj', ill a gland normally composed of retention cj^sts, each succeding cjcle 
becomes morphologically more complicated and more difficult of interpretation 
This tissue lability and the long duration of goiter have led to the inclusion, as 
Virchow pointed out seventv years ago, of a great variety of secondary and 
terminal degenerative changes with the essential changes 

The clue for their separation was furnished by Baumann’s disco\erv of iodine 
as a normal constituent of the thyroid The extensive studies on the relation of 
the morphologic changes to the iodine store, m both naturalh occurring and 
experimentally produced goiter, which resulted from this discover\, have made 
It possible to work out a scheme of the sequence and relative impoitance of the 
major features of the thyroid cell and to separate the primary from the secondarj 
changes 

Another cause of confusion has been the attempt to bring the morphologic 
features into specific relationship with prevailing clinical classifications of human 
thyroid diseases, rather than to bring the clinical classifications into relation with 
the morphology, which is dearly a more constant and a more natural standard 
Thyroid hvperplasia is analogous to leukocytosis and has no more specific relation 
to metabolic diseases than leukocytosis has to infectious diseases 

Comparative studies have shown that the essential changes m goiter are similar 
in all the species of animals studied, and that they can be arranged m a com- 
paratively simple scheme When large senes of human thvroids (autopsv) are 
studied in the light of the comparative pathologj, the same cycle of changes is 
found, so that one can arrange these morphologic changes m a scheme that 
adequateh presents the tApe and sequence of the changes which compromise the 
cell c\cle m goiter 

The thjToid is so labile that to insist on too strict a definition of “normal” 
invites quibbling and defeats the object of establishing a practical standard If 
the gland does not exceed 25 gm m weight, if the follicles are filled with colloid, 
if the iodine store is at least 02 mg per gram of fresh tissue and if the epithelium 
IS low cuboidal, there is an adequate standard of normal 

All of the work that has been done, whether experimental regeneration follow- 
ing partial removal or the spontaneous or experimental production of goiter, shows 
that th 3 roid enlargement begins as a work hj'pertrophj and hyperplasia, and that 
in their de\ elopmental stages thev are essentially the same for all annuals The 
sequence of events appears to be as follows There are a decrease m the store of 
iodine, a decrease m the stainable colloid, an increase m the blood suppl) and a 
change in the epithelium from low cuboidal to high cuboidal and columnar All 
gradations of this series of changes are observed from the earliest departure from 
normal to the extreme oi ergrowths of the marked hj^perplasias 

Considerable confusion has arisen because pathologists have not alwa-is borne 
m mind the fact that progressive and regressne changes may succeed each other 
in rapid order and that the progressive and regressn e changes are highN variable 
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both in degree and in duration Most goiters undergo hyperplasia and involution 
many times during their life history and each of these cvcles entails certain 
morphologic differences which may be misleading when too great emphasis is 
laid on any one detail Thus, variations m the stroma, variations iii the size of 
the follicle and colloid content alter the blood supply and possibly the nervous 
control which in turn modify secondary regeneration by giving rise to patch> 
or insular hvperplasia 

Colloid goiter may be defined as the involution or as the return of an active 
hyperplasia to the condition nearest to normal, physiologically, chemically and 
anatomically, that a gland which has once been actively hyperplastic can assume 
As IS now well known, involution induced by the administration of iodine is 
identical with that occurring spontaneously There is nothing degenerative or 
atrophic in the process of involution, although such glands may be the seat of 
highly degenerative or atrophic changes Complete proof of this is established 
by the fact that colloid goiters regenerate as readih as normal glands following 
partial removal or when placed under a potent goitrogenic influence The 
processes involved in the formation of a colloid goiter are the reverse of those 
involved in active regeneration or hyperplasia , that is, the blood supply decreases, 
the store of iodine rises, the epithelium becomes cuboidal and the colloid increases 
in density The development of a colloid goiter bj the passive dilatation of normal 
thyroid follicles is impossible 

While involution to colloid goiter or physiologic recovery is the usual mode of 
termination of compensatory hyperplasias, it occasionally happens, especially in 
endemic cretinism and in exophthalmic goiter, that the maximum degree of 
hyperplasia reached and the maximum capacitj' for function fail to bring about 
physiologic compensation, and sooner or later a state of thvroid exhaustion 
supervenes, that is, atrophy in spite of attempts at regeneration The essential 
changes appear to be analogous to those seen in atrophic cirrhosis of the In er , 
that IS, they are the result of long-continued hyperactivit}”^ and injury without 
sufficient phvsiologic rest In the first stages the appearance of such a thyroid 
differs very little from any other extreme degree of hvperplasia, save for the 
increase in stroma Later, desquamation, atrophy and necrosis result The cells 
become highly variable in size and staining intensity The nuclei also become 
irregular, sometimes enlarged, hyperchromatic and sometimes pyknotic The 
colloid IS greatly reduced, and as the process continues the follicles are reduced 
to nests of irregular cells in a dense stroma 

One of the secondary features of goiter in man requires especial notice, nameh, 
the deielopment of nodules of glandular tissue in long-standing human goiters, 
so-called adenomas These growths have something in common with true tumor 
and usually retain many of the physiologic attributes of normal thyroid tissue 
Knowledge of these grow'ths is inadequate at the present time The fact that 
they are limited almost entirely to human goiters renders experimental approach 
difficult That they are an integral part of diffuse goiters is showm by the fact 
that all nodular goiters, m their earlier stages, were diffuse goiters This is 
shown in Wegehn’s well known study As to their origin, the idea of Woeffler 
that they arise from fetal rests and the unfortunate term “fetal adenoma” 
introduced by Billroth ha\e so influenced thjToid pathologv during the last fifty 
3 ears that it is difficult to undo the harm which this conception has introduced 
While one cannot deny that occasionally congenital adenomas may arise from 
fetal rests, there can be no question that practically all adenomas arise from fulh 
differentiated thyroid tissue and that their origin is intimately bound up wnth 
repeated hvperplasia and involution in long-standing goiters Bj altering the 
blood supply and nervous control and through pressure effects this process 'leads 
to insular, irregular and localized hj'perplasias wdiich eventually become so 
independent as to lose some of their physiologic attributes and take on certain of 
the characteristics of tumor 

Finally the presenter called attention to the efforts that Wegelin has been 
making to arrive at an acceptable international classification of the principal stages 
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of goiter If the principal features could be grouped in some acceptable \\ay, 
the intermediate or subgroups could be left largely to individual fancy without 
endangering the ability to understand what is meant The following classification 
would include the essential major divisions m their sequential relations (1) 
Struma diffusa struma diffusa parenchymatosa, struma diffusa parenchymatosa et 
colloides, struma diffusa colloides, struma diffusa sclerosa (exhaustion atrophy) , 
(2) Struma nodosa (adenomatosa) Struma nodosa parenchymatosa, struma 
nodosa parenchj matosa et colloides, struma nodosa colloides, struma nodosa sclerosa 

A Study of the Islaxds of Langerhans in Vivo Benjamin N Berg, New 
York 

The islands of Langerhans were studied in the pancreas of the living white 
mouse under iso-amyl-ethyl barbituric acid anesthesia Microscopically, they 
appeared as brilliant yellowish-white bodies on the surface of the less refractile 
jellow pancreas or attached to veins Accurate observations were possible only 
when the islands were situated at the surface of the pancreas Great variations 
were encountered vvuth respect to the number of islands that were superficial 

In suitable preparations the circulation m the islands was distinguished clearlj' 
The capillaries appeared as thin, threadlike loops which were U, S, V or spiral 
shaped and which dipped into the substances of the glands The circulation was 
extremely rapid, and changes were noted in the capillary pattern Rhythmic, 
spontaneous contractions were observed in the small arteries 

Observ'ations were also made concerning the action of epinephrine and pituitarv 
extract on the blood vessels of the pancreas, including the circulation m the islands 
of Langerhans Vasoconstrictor effects were noted with both drugs In the 
higher order of concentrations, blanching and cessation of the circulation in the 
islands were observed With more dilute solutions, the effects on the circulation 
in the islands were irregular and difficult to follow Pituitary extract was tolerated 
by the mice m much higher concentrations than epinephrine 

The results of the studies with epinephrine and pituitarj^ extract indicate that 
the circulation m the islands of Langerhans is probablj' regulated by changes in 
the afferent arterioles or the small arteries m response to physiologic stimuli 

The Changes or the Spleen in Subacute Bacterial Endocarditis Herbert 
Fox, Philadelphia 

This article will be published in full in a later issue of the ARCHivnES 

Systematic Classification of Splenic Pathology Herbert Fox, Philadelphia 

The difficulty of giving a name or classifiable description to many spleens that 
are chronically enlarged, received from operation or autopsy, suggested the 
possibility of grouping them according to a system based on numerical values 
given arbitrarily to the principal anatomic features The thought grew from a 
request made by a surgical colleague to score spleens as epithelioma is scored 
The idea was first rejected as impossible but, after an attempt had been made, 
the presenter found that a rough grouping occurred in two relatively easily 
separated groups, one showing splenomegaly, hematemesis and fibrosis, and another 
showing splenomegaly, purpura and pulp hyperplasia without participation of the 
hmph element Mathematicians assured Dr Fox that if the anatomic features 
adopted represented the correct selection and if the changes adopted were correct, 
it was acceptable to build formulae on their digital arrangement or on their sum 
This is by wav of answering the question of the numerical value of a quality, 
because the changes m splenic pathology would be as much qualitative as 
quantitative 

A large chart was made and all of the gross characters of the whole organ 
and its section surface and all the characters seen under the microscope vv^ere put 



SOCIEl y TRANSACTIONS 


167 


into columns If the observations were within normal limits, thev were evaluated 
at 2, if inactive or atrophic, or less than normal, their score was 1, and if larger, 
more active or hyperactive in any way, the figure was 3 To this were added 
columns for adventitious changes, such as infarct, which were graded 0 or 1 
It was soon found that scoring of the whole organs or section surfaces led to no 
grouping, so that the scoring was confined to microscopic observations 

The features were reduced from an original charting of 20 to 13, and this 
figure w'lll have to be reduced still further Sums of the numerical values of 
the characters do not permit distinct groupings of the spleens of the various 
forms of splenic anemia, nor do these scores differ sufficiently from those of 
purpura or bacterial endocarditis In the limited group of cases of vu tdaiis there 
IS a rough separation of the spleens of acute and those of more protracted cases 
Thus, the more acute cases range from 12 to 15, while the more chronic examples 
range from 14 to 19 

The only contribution this w’ork can offer now' is that an attempt is being 
made to schedule organic changes in the spleen in a numerical formula with the 
hope that some grouping will appear There are two further steps the formu- 
lation, around the mam characters, of the changes m less variable characters, and 
the comparison of numerical formulas assembled according to the clmico- 
pathologic diagnoses Attempts to show that, deductively, spleens will fall into 
groups that have a pathologic significance have not been discarded The features 
used are the following follicles and germ centers, pulp and its splenocytes, 
sinuses and their endothelium blood vessels, number and condition of the wall, 
fibrous tissue, reticulo-endothehal cells, blood, pigment, neutrophils and eosino- 
phils The adventitious characters do not receive numerical values 

A CoMPARisox OF Four Lines or Mouse Leukfmi \, Transmitted b\ 
Inoculation Maurice N Richter, New York, and (by invitation) E C 
MacDow'ell, Cold Spring Harbor, N Y 

In previous communications the presenters reported the presence of an inbred 
strain of mice m which lymphatic leukemia occurs w'lth great frequency, and 
the fact that the leukemias occurring spontaneously in this strain may be 
transmitted to normal young mice of the same strain b}' inoculation with emulsions 
of tissues 

From each of the spontaneous cases used as donors for the transmissions, a 
line of inoculable leukemia was obtained, transmissible apparently indefinitelv bj 
inoculation 

In these lines of experimental transmissions thev observed varieties of 
manifestations similar to those occurring in spontaneous cases Some manifestations, 
however, ha\e occurred so frequently in certain lines, and infrequently in others, 
as to indicate the presence of differences m the inocula prepared from each 
The transmissions of the several lines were carried on in parallel experiments, 
the host animals being from the same inbred strain, and frequently from the 
same litter Consistenth reappearing differences m the lines are not, therefore, 
due to differences in the hosts 

Experimental Osteitis Fibrosa (Fibrosa Osteodystrophv ) in Guinea-Pigs 
ON Noraial Diet, Injected with Parathormone H L Jaefe and (by 
invitation) A Bodansky and J E Blair, New York 

It has been suspected for about twentj'-five years that the parathvroids are 
m some w'av related to the dystrophies of the bone Recently Mandl, and after 
him others, removed enlarged parathyroids in cases of osteitis fibrosa cystica and 
reported rapid clinical improvement of their patients, with cessation of the 
negative mineral balance 

No reports have appeared on the experimental production of the fibrous osteo- 
dAstrophies by the use of parathvroid extract Nor have bone changes that 
fulfil the requirements for the diagnosis of osteitis fibrosa been experimentalh 
produced by other means ' 
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B} subcutaneous injection of parathormone, the presenters regularly produced 
in the gumea-pig the generalized changes of the bones which satisfy all of the 
criteria of osteitis fibrosa, including the appearance of new bone (osteoid) The 
latter appears as soon as the reparative processes are permitted to operate with 
sufficient mtensit} A. guinea-pig that is permitted to go for a few days without 
parathormone, after previous treatment with parathormone, shows an abundance 
of osteoid tissue beneath the periosteum and endosteum, in the haversian canals 
and m the fibrous tissue in the metaph 3 'sis just distal to the epiphj'seal cartilage 
plate 

It was necessarv' to use relativ'ely large doses of parathormone to produce 
fibrous changes in the bones of guinea-pigs The doses can be given to the 
gumea-pig without producing fatal hypercalcemia, and the animal’s ability to 
withstand such large doses may be related to its alkaline diet 

Even one dose of 60 units when given to a guinea-pig weighing 300 Gm 
produces extensive resorption cessation of bone formation and infraction of the 
cortex within fortj -eight hours Such guinea-pigs may die, of extensive bone 
destruction, if the large doses are continued Bone changes were produced m 
guinea-pigs with as little as 10 units of parathormone daily, and with from 20 to 
30 units daih' for two or three weeks extensive resorption and fibrosis of the bones 
were obtained 

In the dog if the doses are large enough to produce rapid changes in the bones, 
fatal hv'percalcemia may result Howev^er, the presenters were able to prevent 
hj'percalcemia in dogs on as much as 20 units of parathormone daily and produced 
in these dogs generalized bone resorption with lacunar erosion, fibrosis, cysts 
and osteoid tissue — criteria for the diagnosis of osteitis fibrosa cystica 

The Histogexesis axd DE\'ELOPME^T OF Reticulum, Its Widespread Occur- 
REXCE IX THE AdLLT ORGANISM A NeVV MeTHOD OF DEMONSTRATION 
J^MES F Rixehart (by invitation), San Francisco 

The method of impregnating connectiv^e tissue substance, including reticulum 
and collagen, was given in which there is apparently a complete impregnation of 
such substances and in which adequate counter-staining is achieved 

The mesenchyme was shown to possess a fibrillar cytoplasm closely related to 
reticulum and collagen The differentiation of capillaries in loco in the 
mesenchyme and the differentiation of mesenchyme into adult connective tissue 
were indicated Reticulum was shown to be a direct descendant of the mesenchj'me, 
and evidence was presented of the probable transformation of reticulum into 
collagen Reticulum fibrils were demonstrated as of universal occurrence in the 
capillarv endothelium Reticulum was identified with the basement membrane m 
the kidnev, gastric mucosa and pancreas The epithelioid cells of tuberculosis 
were show^n to be capable of forming reticulum fibrils which may be transformed 
into collagen Bj-^ securing complete impregnation of this fiber substance and 
combining it with adequate counter-staining, a more complete concept of the 
capillary bed was achieved in which reticulum-hned spaces w^ere shown to connect 
apparenth isolated capillaries as seen by ordinary staining methods 

Rapid Diagx’osis or Ix'tr-vcraxial Tumors bv Suprwital Study Louise 
Eisenhardt (by invitation) and Harvey Cushing, Boston 

A description was given of a method of immediate diagnosis of intracranial 
tumors bj supravital stud}-^ of fresh smears The method has been in use for 
the past two and one-half vears it is possible bj this means to differentiate the 
various tjpes of gliomas, for example, almost more easily than by the usual 
methods of fixed preparations 
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SPO^TA^EObS AND EXPERIMENTAL SCHWANNOMAS PlERRE MaSSON and (by 
invitation) Charles Simard, Montreal 

J Nageotte has shown that if a fragment of the sciatic nerve of the rabbit 
IS excised from one side and grafted near the intact sciatic nerve of the other 
side a loliiminous tumor is produced by the sheaths of Schwann without 
participation of the axons — an artificial schwannoma Comparative study of one 
of these tumors and of several spontaneous encapsulated neurinomas from man 
shows a complete identity of their fundamental constituents The structure, the 
mode of collagen production and the manner of growth and development are the 
same jn both types of tumor A study of their characters shows that these con- 
stituents are different from connective tissue cells In the building up of experi- 
mental schwannomas, connective tissue plays an important part, but m 
encapsulated spontaneous schwannomas the connective tissue plays onlv a minor 
part The pure connective aspect (fibromatous, myxomatous) of certain 
neurinomas corresponds to the special morphologic modification of Schwann cells 
which ha\e been altered by subjection to certain circulatory conditions The 
palisades that are found m many spontaneous schw'annomas are derived from the 
sheath of Schw'ann and are perhaps characteristic of the type of tumor derived 
from sensor}' neries 

QbANTITATllE OBSERVATIONS ON THE SeMILUNAR VaI VFS OF THF He \RT PaUL 
Gross ( bv invitation), Cletoland 

A method for the determination of the surface area of valves is described 
The surface area of the cusps of a semilunar valve w'lth a large ring is com- 
mensurately greater than that of a valve with a normal ring Valves w'lth normal 
and large rings present no significant differences in the height of the cusps 
Elongation of the valve rings of hearts at autopsy is associated w'lth a decrease 
m the height of the cusps It is probable therefore, that as a valve ring increases 
m size the cusps increase in height The surface area of the semilunar valves 
IS from 40 to 70 per cent in excess of a calculated minimal closing surface The 
percentage of excess has no correlation with the size of the valve ring A semi- 
lunar valve IS incompetent if the average height of the cusps is equal to or less 
than the radius of the valve ring 

Studies on the Pathogenesis or Bacterial Endocarditis I Functional 
Change of the Reticulo-Endothelial System Subsequent to Injections 
OF C'vsEiN OR Streptococci Vaccine Robert Koch, Pittsburgh 

Injections of casein or killed streptococci, a prerequisite for the development 
of bacterial endocarditis in the experiments, led neither to degenerative changes 
of the endocardium nor to a transformation of the endothelial coat of the 
endocardium into phagocytes Experimental studies on the vital staining of the 
cells of the reticulo-endothelial system, however, revealed that subsequent to 
injections of casein or killed streptococci the reticulo-endothelial system loses to 
a considerable extent the abilitv to develop granular deposits of dyes, if the dyes 
are injected in the form of solutions, while the phagocytosis of colloidal particles 
of the same djes is not disturbed 

Studies on the Pathogenesis of Bacterial Endocarditis II Experimental 
Production of Toxic Heart Lesions in the Presence of a Changed 
Functional State of thf Reticulo-Endothelial System K Semsroth, 
Pittsburgh 

Experiments w'ere carried out to determine whether or not the functional 
disturbance of the reticulo-endothelial system, reported m the preceding paper 
influenc^ the degree of the deleterious effect of toxic bacterial substances on the 
heart Control rabbits were given doses of a diphtheria toxin or typhoid I'accine 
which w'ould not lead to inflammatory reactions of the endocardium or to 
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m\ocarchtis Analogous doses were given to rabbits which previously had 
recened a series of injections of casein or streptococcic vaccine These animals 
de\ eloped a focal interstitial mj'ocarditis Furthermore, proliferative and e\udati\e 
inflammatory reactions of the endocardium with marked degenerative changes were 
observed It was inferred that the functional disturbance of the reticulo- 
endothelial S 3 stem reported in the preceding paper was associated with an 
increased %ulnerability of the heart to the action of bacterial products 

Characteristics of Streptococci Isolated from Patients with Rheumatic 
Fever and Chronic Infectious Arthritis R L Cecil and (b 3 invitation) 
E E Nicholls and W J Stainsby, New York 

During the past three 3 'ears, streptococci have frequentlv been isolated from the 
blood and joints of patients with acute rheumatic fever and chronic infectious 
arthritis The technic consisted essentially in taking large quantities of blood 
and in observing the cultures over a long period 

Eight! -three and three-tenths per cent of the strains isolated from cases of 
chronic infectious arthritis appeared to belong to one biologic group These 
strains were designated as “typical strains ” Thev seemed to fall into the alpha 
prime group of streptococci 

The strentococci recovered from cases of acute rheumatic fever belonged to 
the Sti epfococcus vvtdans group, although the methemoglobin formation was 
frequentlv difficult to demonstrate Cross-agglutination tests showed that some 
of these organisms tended to fall into biologic groups 

Agglutination reactions with the serums of patients with chronic infectious 
arthritis against the antigen of any of the typical strains were very striking 
The serums agglutinated to a very liigh titer, as high as 1 5,120 or more This 
condition was not found w'lth control serums The serums of patients w'lth acute 
rheumatic fever agglutinated some of the rheumatic fe\er strains to a higher 
titer than the serums from control cases 

Histologic Studifs on the Aschoff Bod\ Louis Gross and (b! invitation) 
Joseph C Ehrlich, New York 

In many cases the descriptions of Aschoff’s bodies in the literature are con- 
fusing There are many disagreements on the histologic appearance of these 
bodies, mainl}’^ because various authors depict different structures as w^ell as 
different phases m the evolution of the same structure This also accounts to a 
certain extent for differences of opinion concerning the origin of the cells 
found m the Aschoff bodies By using various histologic methods on a large 
amount of autopsy material, a series of pictures w'as found which suggested 
a fairlv definite life C 3 cle for the Aschoff body In certain cases, at least, the 
Aschoff bodv took the form of a w'ell developed syncytium surrounding swollen 
collagen as one characteristic phase in the life cycle Several phases of this 
cycle appeared to be pathognomonic of rheumatism It is believed that if this 
cycle IS thoroughly understood there will be less difficulty m recognizing these 
structures The Aschoff body was shown to possess a characteristic reticulum, 
which also appeared to go through a recognizable life cycle 

Experiment \L Streptococcic Inflammation in Normvl, Immune and Hiper- 
sensitive Animals Benjamin J Clawson, Minneapolis 

This article was published m full in the June, 1930, issue of the Archives 

Subcutaneous Nodules in Chronic Infectious Arthritis M H Dawson 
(bv invitation) and A M Pappenheimer, New York 

The occurrence of subcutaneous nodules in patients suffering from rheumatic 
fever has long been recognized and has been the subject of intensive investigation 
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by many workers Less attention, however, has been paid to the subcutaneous 
nodules that occur in patients afflicted with rheumatoid (chronic infectious) 
arthritis 

During the past year m the Arthritic Clinic of the Presbyterian Hospital 
(supported by the Faulkner Memorial Fund), subcutaneous nodules have been 
observed in twenty-three patients All of the patients presented the typical clinical 
picture of rheumatoid or chronic infectious arthritis Nodules were excised from 
eleven of these patients and subjected to careful histologic and bactenologic 
examination 

All of the material examined showed a striking, uniform and characteristic 
picture The essential histologic features were summarized as follows (1) an 
area of central necrosis, apparently due in its earliest stages to a gelatinous swell- 
ing and degeneration of individual collagen bundles, (2) a surrounding zone of 
peculiar and characteristically arranged large mononuclear cells, (3) an enclosing 
zone of dense and relatively avascular fibrous tissue 

The blood vessels m the area of the nodule itself rarelv show significant 
changes, but the arterioles and capillaries in the surrounding tissue are the site 
of characteristic lesions 

There is a striking resemblance between the histologic appearance of these 
nodules and those that occur in rheumatic fever 

The results of the bactenologic investigations have been entirely negatue 

A New Mexingococcus-Like Organism (Neisseria Flwescens, n sp ) from 
Epidemic Meningitis Sara E Branham (by invitation), Washington, 
D C 

Of 155 strains of meningococci isolated from cases of epidemic cerebrospinal 
meningitis m the United States during 1928 and 1929, 14 strains were uniformly 
atypical These were among fifty spinal fluid strains received from one citi 
during a single outbreak, thirty-six of which or 72 per cent, fell into the four 
antigenic groups of Gordon’s classification The remaining fourteen, or 28 per 
cent, formed a homogeneous serologic group There was no cross-agglutmation 
with any of the four usual groups of meningococci , none of these strains was 
agglutinated by polyvalent commercial antimeningococcus serums 

Aside from this serologic difference, these fourteen uniform strains varied 
from the typical meningococci in pigment production and in total lack of 
fermentative ability They did not correspond to any of the gram-negative cocci 
previousl}’^ described 

The cases with which these strains were associated were subacute and ran a 
relatively long course Eleven of the patients were given polyvalent anti- 
meningococcus serum freely, and seven made a complete recovery 

This homogeneous group of fourteen strains does not conform with the usual 
conception of the meningococcus, although the strains were isolated from the 
spinal fluid of patients with meningitis during an epidemic in which all four of 
the usual serologic types of meningococci were found To call them meningococci 
would alter the definition of a meningococcus and plunge the classifications of the 
meningococcus group into confusion For the present this new group of fourteen 
strains will be referred to as Netsscjia flavescens, n sp 

The fact that 28 per cent of the strains isolated in one locality, or more than 
9 per cent of those received from the country at large, were members of this 
restricted group suggests the importance of giving special attention to it 

Attempted Chemotherapy in Experimental Rabies A Hoyt (by invitation) 
and C W Jungeblut, New York 

A typical and constant infection was produced in white mice by the intra- 
cerebral injection of fixed virus The animals usually showed beginning paralysis 
in about six days, and died on the eighth or ninth day 
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In experiments involving 255 mice, which were inoculated mtracerebrallj vvnth 
0 02 cc of different dilutions of virus, the approximate minimum fatal dose was 
a dilution of 1 320 of this virus Although the majoritj of the animals given 
injections of amounts of virus up to as little as 1 1,280 died of rabies, a few 
survived Bev'ond this point, the percentage of survivals increased rapidly 

Attempts were made to protect mice against rabic infection produced by intra- 
cerebral injection of one or more minimum lethal doses of fixed virus, by 
prophylactic treatment with silver arsphenamine, neoarsphenamine, tr}'parsamide, 
a dv e-substance derated from naphthylamine-sulphonic acid (Baver 205), plasmo- 
chin, optochm and quinine bisulphate The drugs, with the exception of quinine 
bisulphate, were injected intravenously in doses as large as could be tolerated 
Treatment was ordinarily started on the daj'- of the infection, m some cases, it 
was continued with one or more subsequent doses of the drug 

Under the conditions of the experiment, none of the drugs used displayed the 
slightest prophylactic or therapeutic effect on the infection There was, how'- 
ever, often a slight prolongation of the incubation period of the disease m some 
of the treated mice, as compared with that of the controls This was especially 
noticeable with silve arsphenamine and a dye-substance derived from naphthyl- 
amine-sulphonic acid, while the incubation period appeared to be actually 
shortened bv the administration of the quinine compounds Caution should be 
used in interpreting the foregoing results, as the incubation period of a few mice, 
which were treated oiilj’- with distilled w'ater, was likewise slightly lengthened 

Blood Changes during Trvpanosome Septicemia Richard W Linton (bv 
invitation). New York 

A study of some aspects of the blood chemistry of rats with acute septicemia 
due to infection with Ti ypanosoma equipeidmn yielded the following results 
The carbon dioxide capacity of the serum was markedly lowered early in the 
disease The nonprotein nitrogen and the uric acid constituents in the blood 
were increased in the terminal stages The kidnejs also showed terminal degen- 
erative changes The cholesterol remained unchanged throughout The amount 
of lecithin was markedlj increased, most of the observations showing a 20 to 
50 per cent rise in this substance The glycogen of the liver was lovv'er than 
normal in the earlv stages and could not be demonstrated m the later stages 
of the infection The blood sugar remained normal until a very late period 
in the disease 

An Experimental Studv of the Effects or Heat Induced bv High Frequencv 
Alternating Currents V C Jacobsen and (by invitation) K Hosoi, 
Albanv, N Y 

About two years ago in a laboratory of radio research, it was noted that when 
a w’^orkman happened to get in the field of a short wave radio transmitter, a rise 
in his temperature occurred, the height of temperature depending on the time he 
was in the field and his proximity to the apparatus A rise of 2 2 degrees w'as 
caused in fifteen minutes, and the response was pronounced when a water-cooled 
20 kilowatt radio tube was discharging from a 6 foot rod to ground with 60,000,000 
alternations per second a current of 15 kilovolts Since diathermy with its relatively 
low rate of alternation of current is reputed to have valuable therapeutic 
applications due to the heat generated m the tissues. Dr W R Whitnev, director 
of the Research Laboratory of the General Electric Company, devised a 
modification of the radio transmitter which has become available for the study 
of experimental aseptic hyperthermia The apparatus is a high frequency heater 
or oscillator on the principle of a short wave transmitter except that the energj" 
IS concentrated between two plate electrodes instead of being directed from an 
aerial (Complete details of the machine are being published elsewhere) In 
the experiments presented, a wave length of 25 meters vv^as used almost entirelj, 
an amperage of from 0 2 to 0 35 oscillating about 10,000,000 per second, a rate so 
rapid that no muscular contractions are produced 
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Twenty-three dogs, twenty-one rats and four guinea-pigs were exposed between 
the plate electrodes for variable periods A temperature once reached could be 
maintained either by decreasing the voltage or by increasing the distance between 
the electrodes A dog’s temperature taken by rectum, or determined by thermo- 
couple, could be raised as much as 7 1 degrees m thirty-seven minutes, and 8 3 
degrees m less than an hour, such rapid heating often, but not always, causing 
death Three dogs were kept at about 109 F for from fi\e to twehe hours 
Twelve dogs were given from two to nine heatings that lasted from four to 
thirty hours, the temperatures var)nng from 107 to 112 F 

The white rat and the gumea-pig could withstand about the same temperature 
as the dog, and the tissue changes were practically the same for the three species 
under the same conditions of the experiment 

After removal from the oscillator, the temperature with few exceptions 
returned to normal in three hours Repeated exposures rarely gave indication 
of loss of control of the heat-regulating center as shown by a prolonging of 
the pyretic state 

While being heated, the animal would become restless, salivate, pant and 
perspire, and the visible membranes became congested 

In some dogs that were placed too close to the electrodes, perspiration caused 
arcing, which resulted in severe skin burns that healed very slowly Rapid heating 
of rats often caused a disruption of the skin of the tail and severe burns at the 
base of the tail, with the skin finally sloughing off 

Postmortem examinations were performed as prompth as possible, since post- 
mortem degeneration was very rapid in the highly heated tissues 

The animals that died or were killed while still at a high temperature showed 
the following changes Acute congestion of all the organs occurred In addition, 
the heart showed focal hemorrhage, interstitial edema and fatty degeneration of 
the muscle fibers The lungs showed emphysema, atelectasis, small hemorrhages 
and an increased secretion of bronchial mucus There were hemorrhages and 
necrosis of the hmphoid tissue of the spleen Endothelial hyperplasia was found 
Often fibrin thrombi were present in the sinusoids A few mucosal hemorrhages 
and necrosis of the lymphoid tissue were present in the gastro-intestinal tract 
There was an excess of mucous secretion Mesenteric hemorrhage was found 
Acute inflammation of the mucosa was often a coincident infection The liver 
presented cloudy swelling, fatty degeneration, focal necrosis, focal hemorrhage 
and depletion of glycogen The pancreas was normal The kldne^ s showed 
cloudy swelling, hydrops and fatty degeneration in Henle’s and convoluted tubules 
The adrenals showed focal hemorrhage, and an increase m visible fat There w^as 
hemorrhage in the capsular fat The testes of the dogs w'ere usually normal 
The testes of the rats showed much exfoliation of the germinal epithelium and 
proliferation of Sertoli’s cells 

One female bulldog that was heated to 108 F for nineteen hours had a 
carcinoma of the breast which appeared unaffected 

The striated muscle show^ed glycogen depletion The bone-marrow' w'as hyper- 
active The thyroid was normal 

The brain show'ed congestion, focal hemorrhage and chromatolysis of the 
ganglion cells There w'as chromatolysis of the ganglion cells of the spinal 
cord 

Dogs and rats that were heated many times and in w'hich the temperatures 
were allowed to return to normal showed fewer changes m their organs Con- 
gestion W'as regularly present, but cloudj swelling and fatty degeneration were 
seen less frequently The loss of weight was pronounced, and the fat depots 
showed a loss of fat The weight was usually recovered rapidly, how'ever, bj 
the drinking of water The pulmonary emphvsema m the animals given one 
beating w'as probabH due in part to an acidosis of the nature of lactic acid and 
not to ketosis 

The heat induced by this method is an internal heat probabh caused, as 
Hosmer suggested, by an increased vibration of the molecules of the cells. 
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produced by their alternate attraction to each of the electrode plates in turn 

From a study of the tissues of these experimental animals, it was seen that, 
there is little to suggest any fundamental difference between the heat induced 
by this oscillating current and the hyperthermia in febrile disease or that produced 
bv external applications Concomitant pulmonary or gastro-intestinal infection was 
present in slight degree in only a few animals The dangers of the method 
are not entirel}"^ known The cutaneous burns were preventable Schereschewsky 
found experimental mouse cancer unfavorablj'^ influenced by this form of heating 
Its application to various chronic diseases such as arthritis and dementia 
paralytica seems logical, and such work is under way 

The pathologic changes of fever can be studied more thoroughly than ever 
before by this method, and 3 'et their clinical application must be preceded by much 
fundamental work, since acidosis, and later alkalosis and tetany, cloudy swelhng^ 
and fatty degeneration of parenchymatous organs and deleterious effects on the 
germinal epithelium of testes and ovaries are definite pathologic states to be 
avoided in therap} if possible 

Finallj", it seems in order, in this anniversary year of William H Welch, to 
say that his Cartwright lectures in 1888 still constitute the greatest source of 
information concerning the pathology and etiology of fever, little of note having 
been added 
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Immunity in Infectious Diseases A Series ot Studies By A Besredka, 
Professor at the Pasteur Institute, Pans Authorized translation by Herbert 
Child, M R C S , L S A Cloth Price, ?;S Pp 364 Baltimore Williams 
& Wilkins Companj', 1930 

This book contains fifteen chapters The first seven contain translations of as 
many articles published during the jears from 1898 to 1914, inclusive The contents 
of these articles are now of historical interest, and no convincing reason for 
republishing them at this time is apparent The other chapters contain translations 
of articles published between 1922 and 1927, inclusive, except chapter 14, which 
carries no indication of being a reprint In these chapters the author assumes 
the simultaneous role of scientist and advocate The skill of the advocate may be 
admired, but unfortunately it cannot rescue the scientist from serious and deserved 
criticism Once more the fallacy of post hoc ergo propter hoc has been given 
full sway Chapter 10, for instance, on immunization by the cutaneous method, 
reads like the advertising pamphlet of an American manufacturer of bacterial 
vaccines in the balmy days of their commercial exploitation In illustration of the 
beneficial effects of the local use of so-called antivirus, which is the filtrate of the 
culture of the microbe in question, such cases as the following are cited 

“Two months ago, Dr M writes to us, I was called to a patient who 

had a carbuncle which began a fortnight before I opened up with the thermo- 
cautery a wound occupying the whole of the nape of the neck, from one ear to 
the other, of tlie width of one’s hand, full of sanguineous pus and sphacelated 
debris , I was truly alarmed at the sight of such a wound I applied a dressing 
of broth-vaccine, 48 hours later I applied another dressing and recorded a slight 
improvement, the patient was more comfortable I entrusted the three other 
dressings to the patient’s daughter, as they lived a considerable distance from 
my domicile When I returned, 10 days after the first application, I was absolutelj’ 
stupefied bv the result, as there was nothing to be seen but a beautifully clean 
wound, without the least trace of pus Today the MOund is completely cicatrised” 

(p 221) 

“L (Francoise) was admitted into the Saint-Germain Hospital, 

January Sth, for an abscess of the breast, 8 to 10 days old Very acute local pain 
Temperature, 39° C (102 2° F ) An incision of 2 cm gave abundant evacuation 
of pus , streptococci were found m this The abscess cavity was plugged with 
gauze saturated with filtrate vaccine Almost immediately disappearance of pain 
and fever was reported In 20 days the recovery was complete ” (p 223 ) 

The claim bj the author that anticholera and antityphoid immunization bj'' the 
buccal route may be accomplished without the production of antibodies, and that 
ergo must be different m nature from immunization by the subcutaneous or intra- 
venous route, lacks the support of adequate observations To demonstrate satis- 
factorily the absence or presence of antibodies in the blood after immunization, it 
IS essential to make repeated tests at frequent intervals for some time afterward, 
at least for three weeks, not merely for one form of antibodj or antibody action, 
but for all established forms — lysis, agglutination, opsomfication, precipitation 
and complement-fixation Judging from the statements in his articles, Besredka 
has made only occasional tests, mostly for agglutination, with negative results , 
but, as stated, that is not a sufficient basis on which to claim the existence of a 
new form of immunitv 
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An Index to the Chemical Action of Microorganisms on the Non- 
Nitrogenols Organic Compounds By Ellis I Fulmer, Professor of 
Biophysical Chemistry, and C H Werkman, Associate Professor of Bac- 
teriology, assisted by Anella Wieben and Calvin R Breden, Instructors 
in Chemistry, Iowa State College Cloth Price, S4 50 Pp 212 Spring 
field. 111 Charles C Thomas, 1930 

This book consists of three tables and a list of approximately SOO references 
The tables are substantially identical m content but different in arrangement 
The Items included are organisms, substrate, product and authority, the tables 
being keyed alphabetically to the first three items, respectively Adequate cross- 
references are used for different names of the same organism 

The authors have confined this survey to “those instances in which a named 
organism acted on a named substance to produce a named compound ” They state 
that they “have purposely omitted much material on the more common types 
of fermentation with only tvpical references, while for more uncommon types 
the treatment has been practically complete” 

The user of the book, then, should expect to find every well established fermen- 
tation mentioned at least once The reviewer used some of the fermentations with 
w'hich he was most familiar as a basis for a critical examination 

In the section devoted to lactic acid as a product (pp 145-151), Sii eptococcus 
lacfts IS mentioned once, as a fermenter of sucrose Lactohacdlus acidophilus and 
Lactobacillus bulgai icus were not found here or elsewhere One would gather 
(pp 85-86) that lactose is fermented to lactic acid only by Bactenum caucasicum. 
Bacillus coll, Lactobacillus Icichmatit, Aviylobactei butyhcus and B fartncus 
On page 48, Sti cptococcus lactis is listed as fermenting dextrose and sucrose, 
no other sugar being mentioned 

Sti cptococcus pat aciti ovoi us is mentioned as producing acetic and lactic acids 
from dextrose Sti cptococcus citiovoius is not to be found The action of these 
organisms on citric acid is not given 

B zvclchn IS listed as producing acrolein from glycerin It is not mentioned 
in connection with the butyric fermentation 

The fermentation of galactose, sucrose, maltose and succinic acid to propionic 
acid by Bactctmm actdi-pi opiouici d is not mentioned 

In view of the omissions discovered in an examination that was far short 
of being exhaustive, it appears that this index, although undoubtedly very useful, 
fails to list completely either the well known or the less known proved fermenta- 
tions To the reviewer this seems a serious fault 

Bergei’s Manu\l oi Determinative Bacteriology By David H Bergey 
Third edition Cloth Price, $6 Pp 561 Baltimore Williams & Wilkins 
Company, 1930 

This edition of Bergey’s w'ell known manual, sponsored by the Society of 
American Bacteriologists, contains 127 more pages than the second edition It has 
most of the merits and the defects of its predecessors It suffers from the uncritical 
acceptance of incomplete descriptions and from inaccuracies m recorded biologic 
characters and recognition marks Curious lapses are frequent To state that the 
habitat of Clostt tdium tctam is “the cause of tetanus” and the habitat of Cl 
botulinum “the cause of botulism” is neither correct nor helpful Especially does 
the manual lack authority from its failure to take into consideration numerous 
recent comprehensive studies in many groups There is no evidence that Moltke’s 
monograph on Pi otcus vulgai is w'as consulted in drawing up the list of character- 
istics of this organism The genus Salmonella (paratyphoid bacilli), with which 
the reviewer is more or less familiar at the moment, is not handled in a way 
that inspires confidence in the general make-up of the book Much space is 
W'asted by unnecessary repetition It is not clear why it should be thought necessary 
to state under each species of Salmonella that the rods are “gram-negative,” since 
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the tribe Bactcmim, under which Salmonella is placed, is characterized (p 315) 
as consisting of “gram-negative rods” Dulcitol fermentation is employed as a 
differential character, although practically all recent obser\ers agree in attaching 
little significance to the variations in fermenting this carbohydrate The group 
IS said (p 339), quite correctlj', to be characterized by inability to attack salicin, 
but 5" cohimbcnsis (p 346) is recorded as producing acid and gas in salicm Six 
species of Salmonella enumerated by Castellani and Chalmers are included in 
the twenty species recognized by Bergejs although they have not yet been verified 
as true species by other workers on this group “S fyphtmunum” is classed 
(p 395) as an independent species, but no one has yet shown that the cultures 
labeled by this name are any other than S aeiiiycke or S entenUdis Basenau’s 
“B mot bificans-bovis,” which is regarded as Salmonella by all recent investigators 
(e g. White and Sladden and Scott), is placed in the genus Flavobactei mm 
(p 147) In a word, the descriptions, nomenclature and classificatory arrangement 
cannot be depended on as representing the best current opinion 

On the other hand, students of bacteriology have much to be grateful for to 
the author of this book It is a good deal to have available a check list of generic 
and specific names under some sort of orderly arrrangement with references 
(which might be greatly and advantageously increased) to important classificatorj’' 
sources It is a book every bacteriologist must have access to, however much 
he may regret its shortcomings 

Human Bioiogv and Racial Wei fare Edited by Edmund V Cowdry, 
Professor of Cytology, Washington University, St Louis, Mo Price, §6 
Pp 612, with illustrations New York Paul B Hoeber, Inc , 1930 

According to the preface of the editor, the purpose of this book is to help 
break down the barriers separating the group of sciences that bear definitely on 
human welfare and which may be included under the collective term of “human 
biology ” The book is intended principally for two groups of readers for students, 
especially medical students, for whom it is essential to know as much as possible 
about human life in general, and for readers of more mature years who wish to 
look a little below the surface of things The scope of the book is shown best 
by a brief summary of its contents Edwin R Embree, president of the Julius 
Rosenwald Fund, contributes an illuminating and comprehensive introduction 
There are five parts (1) Perspective Life in space and time (H N Russell) , 
(2) The Origin of Man evolution traced biochemically (A B Macallum), the 
animal ancestry of man (William K Gregory), the evolution of the brain (George 
H Parker), mental evolution in the primates (R AI Yerkes), societal evolution 
(W M Wheeler), human races (A Hrdhcka) , (3) Man as a Physiological 
Unit the vital units called cells (E V Cowdry), the relation of cells to one 
another (A Carrell), the integrative action of the vascular system (W B Cannon), 
nervous integration in man (J F Fulton, C S Sherrington), the integration of 
the sexes (Clark Wissler) , (4) Effects of Environment the effect of climate 
and weather (E Huntington), the reaction to food (E V McCollum), the influence 
of urban and rural environment (Haven Emerson, Earl B Phelps), antisocial 
behavior (William Healey), adjustment to infectious diseases (H Zinsser), what 
medicine has done and is doing for the race (H Rolleston), the relation of science 
to industry (R A Millikan), the influence of education (John Dewey) , (6) The 
Future the inheritance of disease (Paul A Lewis), some aspects of the biology 
of human populations (R Pearl), the mingling of races (C B Davenport), the 
purposive improvement of the human race (E G Conklin), the intentional shaping 
of human opinion (H A Overstreet) This list contains many leaders in con- 
temporary science, and obviously it is not possible to review in detail the chapters 
contributed by the individual authors The topics have been well selected and 
assigned, and the book contains much important matter of wide interest 
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The Principles of Bacteriolog\ and Immlmty By W W C Toplej, 
M A , AI D , M S , F R C P , Professor of Bacteriology and Immunology , University 
of London, Director of the Division of Bacteriology and Immunology, London 
School of Hygiene and Tropical Medicine, and G S Wilson, MD, MRCP, 
D P H , Reader in Bacteriology and Immunology in the University of London, 
London School of Hygiene and Tropical Medicine Two volumes Price, S15 
Pp 1300 New York William Wood & Company, 1929 

Nineteenth Annual Report of the State Institute for the Study of 
Malignant Diseases, Department of Health, State of New York For 1929 
Pp 35 Albany, NY J B Lyon Company, 1930 

A Health Inventory of New York Cit\ By Michael M Davis and 
Mary C Jarrett Pp 367 New York Welfare Council, 1929 

Medical Education and Related Problems in Europe Commission on 
Medical Education (Willard C Rappleye, Director of Study), New Haven, Conn, 
1930 

Methods and Problems of Medical Education (Sixteenth Series) New 
York The Rockefeller Foundation, 1930 

Reflex Action A Study in the History of Physiological Psychology 
By Franklin Fearing, PhD Price, §6 50 Pp 350, with illustrations Baltimore 
Williams & Wilkins Company, 1930 

The Creed or a Biologist A Biologic Philosophy of Life By Aldred 
Scott Warthin, Ph D , M D , LL D , Professor of Pathology , University of 
Alichigan Price, §1 50, cloth Pp 60 New York Paul B Hoeber, Inc , 1930 
Immunity in Infectious Diseases A Series or Studies By A Bes- 
REDKA, Professor at the Pasteur Institute, Pans Authorized translation by^ 
Herbert Child, M R C S (Eng),LSA Price, §5 Pp 364 Baltimore Williams 
& Wilkins Company, 1930 

An Index to the Clinical Action of Microorganisms on the Non- 
Nitrogenous Organic Compounds Bv Elhs I Fulmer, PhD, Professor of 
Biophy'sical Chemistry, C H Werkman, PhD, Associate Professor of Bacteriol- 
ogy, assisted by Anella Wieben and Cahun R Bieden, Instructors in Chemistrv, 
loYva State College Price, §4 50, cloth Pp 212 Springfield, 111 Charles C 
Thomas, 1930 
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PULMONARY SIDEROSIS 

TWO CASES WIIH RETICULO-ENDOTHELIAL SIDEROSIS '' 

A'lILTON G BOHROD, MD 

DECATUR, ILL 

Pulmonaiy diseases due to inhaled solid substances in fine suspen- 
sion have been known foi many yeais, although scientific studies date 
back only to 1867, when Zenkei ^ described two cases of what he named 
siderosis and pioposed foi the entne gioup of dust diseases the term 
pneumonoconiosis Of the types included m the latter term, only anthra- 
cosis and silicosis, the most common, ha\e been adequately studied ’ 
Sideiosis, first desciibed, is less common, and while clinical and loent- 
genologic studies on metal woikeis and non mineis abound, pathologic 
studies still cover only about thirty cases 

Befoie methods of i educing the amounts of dust m mines and fac- 
toiies weie in common use, pulmonaiy disease was exceedingly common 
among the workers in these establishments Hiit (quoted by Jotten 
and Ainoldi^) estimated that 53 3 pei cent of metal workers had lung 
tiouble, and that of these 28 pei cent weie tubeiculous Among 100 
di filers in non mines, Cronin'' found a large piopoition with symptoms 
related to the lespiratoiy system, although only 30 pei cent gave abnoi- 
mal physical signs Even now, in spite of the impi ovement in working 
conditions and the reduction of the amounts of dust theie aie still suffi- 
cient cases to wairant intensive study of the dust hazaids In part, this 
is due to the iinpei fections oi insufficient use of dust-diminishing appa- 
ratus, but another potent factor is the “latent period” in pneumonoconi- 
osis (Watt, Iivine, Johnson and Steuaif*), so that pei sons exposed 
\eais ago aie only now developing dangerous symptoms 

Submitted for publication, Feb 14, 1930 

=^From the Department of Pathology and Bacteriology, University of Illinois 
College of Medicine 

1 Zenker, F A Ueber Staubinhalationskrankheiten der Lungen, Deutsches 
Arch f klin Med 2 116, 1867 

2 For complete reviews of the literature on pneumonoconiosis see 

Jotten and Arnoldi Gewerbestaub und Lungentuberkulose, Berlin, Julius 
Springer, 1927 

Ickert, F Staublunge und Staublungentuberkulose, Berlin, Julius Springer, 1928 

3 Cronin, A J Dust Inhalation by Hematite Miners, J Indust Hvsr 

8 291, 1926 ^ 

4 Watt,^ A H , Irvine, kl A , Johnson, and Steuart, W General Report 
of the Miner’s Phthisis Prevention Committee, appendix no 6, Pretoria, 1916, p 81 
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The amounts of metallic substances recoverable from the lungs of 
miners, metal woikers and otheis long exposed to a dusty atmosphere 
are surprisingly large Langguth “ found 7 9 pei cent of the dry weight 
of a siderotic lung to be iron oxide In silicosis, the amount is much 
higher (over 23 per cent, according to Oehmann,® and from 7 4 to 39 8 
per cent, according to Riddle and Rothwell ') But the amounts of 
dust to which such persons are exposed ai e also lai ge Ickert ^ esti- 
mated that a minei m Mansfield inhales fiom 48 to 480 Gm of dust in 
the course of f oi ty } ears of employment In a hematite mine, at least 
56 per cent of the dust is iron sesquioxide (Cronin®) 

The reproduction of sideiosis in animals has not met with much 
success, a t}pical siderosis has nevei been produced Caileton® 
exposed guinea-pigs to fai more massive doses of hematite and non 
dusts than are evei encountered mdustiially, with no definite pathologic 
lesults With the foimer dust, onl} a little bronchitis was noted Iron 
dust m large doses caused death from a toxic influence, m smaller 
doses. It caused some bionchitis but no induration His conclusion 
fiom these expeiiments that these dusts do not constitute seiious hazaids 
IS not wail anted in view of the difficult} with which animals develop 
pneumonoconiosis and in view of Cronin’s analysis® of the gieat inci- 
dence of symptoms and pathologic changes in woikers with hematite 
Other expenmenteis have found only slight fibiosis following long 
exposures of animals to dust-laden air, with a high grade piohfeiative 
reaction of endothelium and lung capillaries (see the summary of 
the experimental woik by Jotten and Ainoldi®) In such experiments, 
the right lung has been found to contain more dust than the left, the 
apexes more than the bases (Ickeit®) The leasons advanced for the 
failure of experimental animals to develop pneumonoconiosis have gen- 
erally had to do with the difference of attitude, the erect position of 
man favoiing the settling of dust in the lowei air passages In the 
light of such unsatisfactoi}’' evidence obtainable from expeiiments on 
animals, human mateiial, clinically and at neciopsy, offers a more feitile 
field for investigation 

While differences in the pathologic pictuie of pneumonoconiosis 
have long been recognized, and the nature of the dust conceined has 
been considered an impoitant factor in determining the kind and the 

5 Langguth, F Ueber die Siderosis Pulmonum, Deutsches Arch f khn 
Aled 55 255, 1895 

6 Oehmann, R C Ueber die pathologische Anatomie der Sihkose, Acta 
tuberc Scandmav 4 67, 1928 

7 Riddle, A R , and Rothwell, H E Some Clinical and Pathological 
Obser\ations on Silicosis in Ontario, J Indust Hjg 10 147, 1928 

8 Carleton, H M The Effects Produced by the Inhalation of Hematite 
and Iron Dusts in Guinea Pigs, J H\g 26 227, 1927 
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degree of involvement, such differences have not been studied minutely 
enough This is peihaps due to the fact that the ovei whelming number 
of cases of pneumonoconiosis have been due to silicates, and only this 
type has been adequately studied A less common but no less inteiestmg 
type IS due to the inhalation of dusts containing iron Zenker’s report,^ 
which first recognized the impoitance of dust diseases, was of such a 
case Meikel® seveial years later lepoited nine such cases But, in 
all, the lepoits on sideiosis still concern only about thirty cases 

Two types of dust contain non in consideiable quantities The fiist 
is found in non ore mines and in factoiies using ceitain non pigments 
(English red) The usual foim of this non is the oxide The second 
t} pe IS found in metal gi inding and polishing establishments where tiny 
pai tides of metallic iron are removed from the products manufactured 
and blown into the an In these establishments, the air also contains 
laige quantities of silicates removed fiom the grindstones 

Hait^“ has described two kinds of ^siderosis The first, which he 
calls the red type of iron lung, is the result of the first type of dust 
In this type, pneumonocomotic induiation piedominates, and there is 
little tuberculosis The other, the black type, is found in metal giinders 
and polishers, the indurative piocess is less pronounced and tuberculosis 
IS unrestrained In this type the mortality from tuberculosis is high 
The two cases here presented illustrate these two types of siderosis 

REPORT or CASES 

Case 1 — Histoiy — A colored man, aged 37, who worked as a metal polisher 
m a machine shop, entered the hospital on Sept 11, 1928 For six or eight months 
he had been growing progressively weaker, so that he worked only for short 
periods During this time, he had lost about 25 pounds (113 Kg) He had 
severe cough which was productive of much sputum, but he had never expectorated 
blood His appetite was poor For three months he had been short of breath 
and had had fleeting pains in the chest, abdomen and flanks He had had typhoid 
fever and malaria at the age of 12 and pleurisy in both sides a year before 
entrance Fourteen months previously, he had had a peritonsillar abscess He 
had had gonorrhea and a bubo, which had been incised, but he said that he had 
not had a syphilitic infection One brother died of tuberculosis at the age of 28 
Physical Evainination — The patient showed large tonsils Expansion of the 
lungs on both sides was poor Dulness was present ever both lungs, especially 
over the apexes The breath sounds were increased throughout He had anemia 
(hemoglobin, 55 per cent, red blood cells, 3,650,000) The Wassermann and 
Kahn reactions were three plus A roentgenogram showed diffuse infiltration in 
both lungs with probable cavity formation The temperature went up to about 

9 Aferkel, G Die tuberkulose Erkrankung siderotischer Lungen, Deutsches 
Arch f khn kled 42 179, 1888 

10 Hart, C Die anatomischen Grundlagen der Disposition der Lungen zu 
tuberkuloser Erkrankung, Ergebn d allg Path u path Anat 14 405, 1910 
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100 F in the alternoon The clinical diagnosis nas advanced pulmonary tuber- 
culosis, and tubercle bacilli were found in the sputum 

Coni sc — The patient’s condition remained the same until December 23, then, 
m the evening, the temperature suddenly went up to 104 F Rales were found 
throughout the thorax and evidence of cavitation m both upper lobes He coughed 
considerably and expectorated about a cupful of sputum daily With only occa- 



Fig 1 (case 1) — Cut surface from the right lung 


sional days of normal temperature, he grew progressnely weaker, until he died on 
IMarch 14, 1929 

N'eciopsv — Necropsv was performed within an hour after death The bod> 
was that of an emaciated colored man, aged 37, 72 inches (182 9 cm) long 
and weighing 100 pounds (45 4 Kg ) There was a subictenc tinge to the sclerae 
The supraclavicular and infraclavicular fossae were deep and the ribs prominent 
On remming the breastplate, one saw in the th^mIc region six large, discrete, 
firm, decidedh brown nodes from 1 5 to 3 5 b\ 2 b\ 2 cm On section, these 
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glands were deep brown with small grajnsh areas The right border of the heart 
was 2 cm to the right of the right sternal margin, the enlargement of the heart 
was due to a dilatation of the right ventricle and auricle, especially the latter 
The heart weighed 290 Gm , and except for a pale, rather soft myocardium, showed 
no pathologic changes 

The posterior parts of both lungs were firm and woody The anterior parts 
were distended with air, and the part near the apex presented large and small 
bullous enlargements, puncture of such a bullous body allowed the escape of air 
and caused the collapse of the bulla Both apexes were occupied by firm masses 
of solid grayish and grayish-brown tissue m which pearly gray streaks could be 
seen These masses extended down into the lower lobes, but were here broken 
up b> small areas of air-containmg lung tissue Near the bases of the lungs, 
dark graj to black areas formed smaller, discrete nodules from 2 to 10 mm in 
diameter, and often m the center of such a nodule could be seen a streak or 
speck of brow'll In the apex of the low'er lobe of the left lung there w'as an area 
made up of numerous gra\ ish-white gelatinous patches ranging up to 6 mm in 
diameter Similar gelatinous areas w'ere found in the right middle and the low'er- 
most part of the right low'er lobe (fig 1) 

The tracheobronchial ly nph nud^s were large the largest being 5 bj o 5 bj 3 
cm They w'ere discrete, verj' haid and brow'n or grayish-brown, the brown being 
much more pronounced than in the lung tissue In the centers of some of them 
W'ere pinhead-sized grajish nodules 

The spleen w'eighed 240 Gm and w'as firm On the capsule were numerous 
pinhead-sized brown spots, like flakes of tobacco, slightly raised above the surface 
The markings on the cut surface were indistinct, the pulp was firm and the 
trabeculae w'ere thickened 

The liver weighed 1,900 Gm The markings were distincth seen, and the only 
abnormahtj was the coppery-brown hue of the organ 

Near the middle of the pancreas there was a single small, brown lymph node 
The remaining organs showed nothing pathologic 

The anatomic diagnosis was pulmonary siderosis of the black t 3 -pe, siderosis 
of the tracheobronchial, anterior mediastinal and peripancreatic lymph glands , 
tuberculous bronchopneumonia , tuberculosis of the tracheobronchial lymph glands , 
bullous emphysema of the lungs, chronic pleuritis, dilatation of the right auricle 
and ventricle, brown atroph}' of the heart, chronic splenic tumor 

Mici oscopic Examination — The lobular structure of the liver was w'ell pre- 
served The cords of liver cells were of normal appearance and arrangement 
Within the liver cells were golden brown granules of pigment, and occasionally 
these were clumped together, but they stained a deep orange with sudan III and 
were m all probabilitj' hpofuscin Smaller dusthke granules of pigment giving 
the Prussian blue reaction for iron were scattered diffusely through the cell The 
sinusoids were dilated, but contained little blood Into them protruded many cells 
which were prominent because they contained pigment The cells were spindle- 
shaped, branched or stellate and adherent to the liver cords or slightly separated 
from them Their nuclei were oval but obscured by the accumulation within the 
c 3 'toplasm of tiny round particles of golden brown or deep brown pigment Only 
occasionallj' could a cell be seen which was similar m all respects to those described 
but which contained no pigment All of the granules stained deep blue with 
potassium ferrocyanide Occasional Kupffer cells loaded with iron pigment were 
so large as to obstruct the lumen of the sinusoid The portal areas were of normal 
size and were normal, except for the presence of a few large cells with round or 
oval nuclei which contained brown pigment giving the iron reaction There was 
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nowhere anv increase in connective tissue or lyniphocj'tes The pigment granules 
ever} where were round or oval , crystalloid or angular shapes were absent Nor 
were there pigment granules outside of the cells The capsule contained no pigment 

The malpighian corpuscles of the spleen were small Their central arterioles 
w^ere normal and w'ere surrounded by a narrow zone of lymphocytes among which 
there were occasional large, oval, often branched cells containing tiny round pig- 
ment granules The splenic sinuses were narrow, and w'ere lined by low cells which 
show'ed no pigment even in the iron stain Sometimes a large pigment-contaming 
cell w'as visible within the lumen of a sinus The splenic pulp was very cellular, 
made up of lymphocytes and macrophages, many of the latter containing fine, 
dustlike granules of browm pigment Part of this pigment stained blue with 
potassium f erroc} anide, but some of it remained unstained A single cell con- 
tained one or the other kind of pigment, never both The amount of pigment 
giving the iron reaction was large, most of it was found at a distance from the 
malpighian corpuscles, while the greatest amount of pigment not giving the iron 
reaction w'as found in that part of the pulp immediately adjacent to the cor- 
puscles The connective tissue trabeculae were not thickened, but many of them 
contained large cells which were filled with round pigment granules giving the 
reaction for iron There was no pigment free betw'een the connective tissue 
fibers The capsule w'as greatly thickened m small areas and contained a large 
amount of pigment all m the form of round, deep browm granules within cells 
and all giving the reaction for iron The pigment-contaimng cells tended to occur 
in clumps 

The glomeruli of the kidney appeared normal The tubules were slightly 
dilated, the lining epithelium stained poorly and -was irregular and in places 
necrotic The blood vessels appeared normal Now'here was pigment to be seen, 
and staining with potassium ferrocvanide revealed no iron 

The lymph nodes in the tracheobronchial, anterior mediastinal and peripan- 
creatic regions all showed the same structure, except that there was less pigment 
in the last The structure of the glands w'as made distinct by the dilatation of 
the marginal and the interfolhcular Ivmph sinuses These w’ere lined by promi- 
nent endothelial cells which bulged into the lumen and were filled with golden 
browm pigment granules Some of these endothelial cells were huge and widely 
distended b} the pigment The lumen of the sinuses w'as filled by pale cells, from 
about four to ten times as large as a small lymphoc>te, wuth large, pale, oval, 
vesicular, eccentrically placed nuclei and wnth homogeneously pink cytoplasm 
About one in every ten or fifteen of these cells contained pigment granules, usu- 
ally only three or four round granules, sometimes man}, so that the cell was 
sometimes filled A few small lymphoc}tes were seen in the sinuses Nowhere 
W'ere there transition forms betw'een lymphoc}tes and the large pale cells All 
this pigment gave the Prussian blue reaction for iron , and, in addition, many of 
the macrophages in the sinuses stained diffusely light blue, w'lth the exception of 
the nuclei, as though the iron were m solution in the cytoplasm The follicles 
W'ere made up of a loose group of small l}mphocytes betw'een which there w'ere 
many large round or irregularly branching cells packed with golden brown pig- 
ment In the center of the follicles, these pigment-contaimng macrophages w'ere 
close together and formed nodules In the medulla there was a large amount of 
iron-containing pigment both w'lthin the sinuses and m the medullary cords 

The branches of the afferent lymph ressels outside of the capsule (fig 2) 
W'ere much distended, the lining endothelium was prominent and filled with iron 
pigment Within the lumen w'ere cells like those in the lymph sinuses, with about 
the same proportion of iron-containmg cells The branches of the efferent Ivmph 
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vessels m the hiliis of the gland were similarly dilated, lined by pigment-containing 
endothelium and filled with iron-containmg cells, but many of the latter were 
necrotic and there was much debris within the lumen 

Several of the lymph glands examined showed tubercles, for the most part 
small, only one large caseous area was found Each tubercle consisted of a 
central necrotic area surrounded by macrophages filled with pigment The necrotic 
areas, too, contained pigment, occasionallj^ still within cells, more often free in 
the necrotic mass The amount of pigment varied inversely with the size of the 
tubercle Giant cells were few, but thev contained clumps of iron pigment in the 



Fig 2 (case 1) — An afferent lymph vessel at the periphery of a gland, treated 
wuth potassium ferrocvanide and hydrochloric acid followed by lithium carmine 
All the black is iron In addition, many of the cells are stained diffusely light 
blue 


center separated from the peripherally placed nuclei by a zone of iron-free cyto- 
plasm There was no attempt at encapsulation of the tubercles The fat tissue 
around the lymph gland appeared normal, except that around the nuclei of the 
fat cells there were varying numbers of pigment granules which gave the iron 
reaction The fat tissue m other regions of the body did not show the same 
phenomenon 

The pigmented, firm portion of the lungs was made up of dense strands of 
relatively acellular hyaline connective tissue, which formed an interlacing mesh- 
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■i\ork, in the interstices there were numerous large round cells filled with pigment, 
and a relatnel} small amount of extracellular pigment The fibroc 3 tes and the 
fibroblasts contained pigment granules close to the nuclei The pigment was of 
three kinds (1) black pigment, much of which was extracellular and tended to 
occur in clumps, (2) a deep brown pigment w'hich did not give the prussian blue 
reaction for iron, w'as pnncipallj' extracellular and w'as found in the denser parts 
of the tissue, (3) a deep browm pigment wdnch gave the prussian blue reaction, 
W'as entireh' intracellular and was present in the more cellular portions In this 
thick tissue there w'ere small groups of dilated and irregular alveoli, wnth the 
lining cells bulging out into the lumen, but only occasionalh' containing pigment 
Within the lumen were numerous large round and oval cells wntli indistinct nuclei, 
the cytoplasm filled wnth round pigment granules The largest of the cells were 
partialh necrotic, and the pigment free in the lumen of the alveoli evidently came 
from the disintegration of these macrophages Within the interalveolar septums 
there w'ere manv large cells filled wuth pigment All of this pigment gave the 
Prussian blue reaction The smaller bronchi (fig 3) w'ere lined bj' tall columnar 
epithelium m w'hich fine granules of brown pigment giving the reaction for iron 
W'ere present betw'een the nucleus and the free margin of the cell This portion 
of the cell w'as large, stained poorh' and could be seen in places to be partiallv 
pinched off, pieces of pigment-contaming necrotic material w'ere seen in the 
lumen of the bronchioles 

The dark nodules seen and felt m the lung had a characteristic structure In 
the center there w'as a small branch of an arter} Around this, arranged in con- 
centric fashion, were large pigment-filled cells Fibroblasts, also arranged con- 
centricalh about the \essel, gave to the nodules the appearance of w'horls of 
tissue about the central arteriole All the pigment present ga\e the iron reaction, 
and all of it w’as intracellular There w-as no pigment in the vascular endothelium 
or in the walls of the vessels 

The gra\ soft area in the lung was an area of tuberculous pneumonia with 
small foci of caseation, and w'lth onl\ occasional pigment granules 

Other areas of the lung show'ed scattered tubercles, some of wdnch w'ere close 
together and confluent, forming nodules of macroscopic size These resembled 
closeh the tubercles in the Ivmph glands central necroses containing free iron 
pigment a zone of macrophages loaded w'lth pigment , manv lymphocytes , few' 
giant cells almost no fibrosis The tissue adjacent to the tubercles consisted of 
masses of large cells filled with iron pigment w'lth no proliferation of connective 
tissue 

Bone-marrow' and the gastro-mtestinal canal w'ere unfortunateh' not taken for 
microscopic stud^ 

Chemical examination of the densest and blackest portion of the lung show'ed 
8 9 per cent of the moist weight to be iron (computed as the oxide) and 12 5 per 
cent silicates 

C^SE 2 — Histoiy — A colored man, aged 38, entered the hospital on Oct 26, 1928 
He had worked in a mine in Alabama How' long he had worked in this or in 
similar mines is not know'n For three jears he had complained of w'eakness, 
shortness of breath and heart consciousness, and had lost 48 pounds (21 8 Kg ) m 
weight For two jears he had had a dr\' cough Weakness was progressive In 
the last four months he had had swelling of the feet, w'hich disappeared at night, 
also nausea, which was most pronounced m the morning and was often accom- 
panied bj ^ omiting Expectoration had been moderate , he had ne\ er had hemop- 
tjsis For a ^ear the patient had been hoarse In his past there was nothing of 
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note, except that he had had pneumonia one year previous to entrance into the 
hospital, there was no history of tuberculosis in his family 

Physical E\aimnatwn —At the time of admission, the physical examination 
showed a poorlv nourished colored man, who was apparently not acutely ill He 
had wheezing breathing and a metallic cough w'hich became w’orse on exertion 
Examination of the chest show'ed prominent supraclavicular fossae with dimin- 



Fig 3 (case 1) — A bronchiole wnth granules of pigment m the lining cells 
At the extreme left are portions of desquamated epithelium containing pigment 
This pigment gives the reaction for iron Hemalum and eosin 


ished tactile fremitus and dulness on the right The right apex and the entire 
left lung were dull on percussion The breath sounds were increased on both 
sides, but there were no rales The apex beat was displaced to 2 cm to the left 
of the mammarj line and was diffuse The only abnormality in the heart sounds 
w'as a marked accentuation of the second pulmonic His hemoglobin was 55 per 
cent (Sahli), and the red cell count 3,800,000 A moderate amount of albumin 
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and man}" casts were present m the urine The results of the Wassermann and 
Kahn tests were negative The temperature of the patient remained normal dur- 
ing his stay in the hospital, and his pulse rate varied between 90 and 116 A definite 
diagnosis was not made, but pulmonary tuberculosis and an aortic aneurysm were 
strongly considered Roentgen examination showed increased density over the 
right upper lobe and almost the entire left lung, with some infiltrations m the 
right middle and lower lobes The mediastinal structures were drawn toward the 
left These observations were considered as evidences of advanced pulmonary 
tuberculosis 

The patient’s condition remained about the same until November 6, when he 
suddenly began coughing a great deal, became very dyspneic and after a few hours 
died 

Nectopsy — Necropsy was performed about eight hours after death The body 
was that of a fairly well nourished colored man, 38 years old, 68 inches (172 7 
cm ) long and weighing 146 pounds (66 2 Kg ) The abdomen was shghtlv dis- 
tended On removing the breastplate, one found several large, firm, very brown 
lymph glands in the thymic region and slightly adherent to the under surface of 
the sternum The left pleural cavity was nearly completely obliterated, and the 
lung was firmly adherent to the parietal pericardium The right lung was mod- 
erately adherent posteriorly and near the apex The pericardial sac contained 
about 150 cc of clear, straw-colored fluid 

At the margin of the left apex there were large bullous enlargements which 
collapsed after puncture, with the escape of air under tension The entire upper 
lobe and the apex of the lower lobe were consolidated and woody A hard, 
deep reddish-brown mass occupied the entire upper lobe and seemed to be sur- 
rounded by a lighter capsule The only structure to be made out in this mass was 
a whorl-like configuration (fig 4) The upper part of the lower lobe was sim- 
ilarly consolidated, but there was no encapsulation, and the lower margin of the 
consolidated portion merged imperceptibly with the adjacent lung In the rest 
of the lower lobe there were numerous hard brown nodules, from pinhead size 
to 3 or 5 mm m diameter, more easily felt than seen Their size and number 
decreased from above downward The remainder of the lung tissue showed a 
prominent orange-brown reticulum The right lung was of similar appearance 
The entire upper lobe and about one third of the lower lobe were completely 
consolidated, but there was no definite encapsulation 

The tracheobronchial lymph nodes were all enlarged, brown, firm and discrete 
Se\ eral of them, especially the larger ones, which measured 6 by 3 bv 3 cm , 
showed areas of exactly the same appearance as the most consolidated parts of 
the lung, brown, firm masses, with a whorled gray structure faintly visible, sur- 
rounded by a definite capsule Other glands showed prominent pmhead-sized 
nodules diffusely scattered through their substance At the hilus of the right lung 
there was a single calcified Ivmph gland 

The liver weighed 1,800 Gm , the capsule was smooth The markings were 
prominent reddish areas on a yellowish background 

The spleen weighed 220 Gm In the capsule were small nodular areas of 
brownish thickening The parenchjma was soft, and contained much blood, the 
markings were indistinct 

The pancreas was firm and had a slightl}" brownish hue The lobules were 
uidely separated by fibrous tissue and fat. In the surrounding tissue were numer- 
ous brown lymph nodes, the largest 2 by 1 cm Some were a homogeneous deep 
brown , others contained grayish, translucent areas 
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The kidneys, heart, brain, suprarenal glands and gastro-mtestinal tract showed 
no pathologic changes 

The anatomic diagnosis was pulmonary siderosis of the red variety, siderosis 
of the tracheobronchial, substernal and penpancreatic lymph glands, siderotic 
deposits in the capsule of the spleen, bilateral adhesive pleuritis, hvdropericar- 
dium , atrophy of the pancreas 

Micioscopic Eraniwatwn— The lobular structure of the liver was well pre- 
served , the cords of liver cells were arranged in normal fashion , the blood spaces 
between them were dilated, but contained little blood Many of the liver cells 
contained a few brownish granules ivhich gave the prussian blue reaction for iron 
The Kupffer cells were prominent, nearly all of them contained numerous golden 
brown granules, all of ivlnch gave the iron reaction These cells also contained 
fat droplets, fat in fine droplets was found also wuthin the liver cells The portal 
areas W'ere more prominent than normal , they contained accumulations of lympho- 
cytes, but the greatest part of these areas w'as formed by connective tissue In 
the latter there w^as a moderate quantit}' of deep browm pigment, some of it wnthm 
small oval or spindle-shaped cells, most of it extracellular None of this pigment 
gave the prussian blue reaction 

The malpighian corpuscles of the spleen w'ere few m number, but of normal 
appearance Among the lymphocjtes there W'ere large branched cells filled with 
brown pigment which gave the prussian blue reaction Tne sinuses were dilated 
and contained much blood Their endothelial lining cells were low cuboidal , they 
contained no pigment In the pulp cords there were large round and oval cells 
containing round granules of iron pigment Sometimes, instead of show'ing blue 
granules, the entire cell cjtoplasm w'as stained blue The trabeculae were slightly 
thickened and contained a few cells filled wuth iron pigment The capsule was 
thickened and contained a moderate amount of pigment of tw'o kinds an intra- 
cellular pigment which gave the iron reaction, and an extracellular pigment w'hich 
did not The former was much greater in amount 

The kidneys were of normal appearance and contained no pigment 
Sections taken from the dense encapsulated mass m the upper lobe of the lung 
(fig 5) showed only enormous masses of browm pigment contained within dense 
fibrous connective tissue which contained few nuclei Small amounts of black 
pigment were also present Only occasional granules of this pigment stained by 
the Peris method for ferric iron or by Nishimura’s modification of the Turnbull 
reaction for ferrous iron The capsule in this region was very thick, but much 
more cellular than the main mass It, too, contained much pigment, but most of 
it was within large macrophages and stained deep blue by the Peris method 

Sections taken from the base (fig 6) showed small nodules scattered through 
the parenchyma, which were most numerous near the capsule Each nodule (fig 
7) showed a characteristic concentric layeiing of connective tissue about a small 
blood vessel , m the meshes of the connective tissue were numerous large cells 
distended by granules of dark browm and golden browm pigment Nearly all of 
this pigment stained deep blue with potassium ferrocvanide In the alveolar 
septums there wmre similar large cells containing iron pigment In some areas, 
the alveoli were filled wuth large pigment-containing cells The lining cells of the 
alveoli were never found to contain pigment 

The lymph glands m the tracheobronchial and anterior mesenteric regions 
showed twm kinds of changes One group, comprising especially the smaller 
glands and including the penpancreatic nodes, showmd the same changes described 
for case 1 dilatation of afterent, marginal, mterfolhcular and efferent channels, 
wuth iron pigment in the lining endothelium and m the numerous macrophages 
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filling them, and iron pigment m numerous large pale cells within the follicles 
and especiallj m the medulla The larger glands, however, had a different appear- 
ance much or, m some glands, practicalb' all of the lymphoid tissue had been 
replaced b\ large masses of connective tissue, relatively acellular but containing 
clumps of dark brown and golden brown pigment Onlv a small portion of the 
pigment gave the reaction for iron In glands in wdnch some l 3 TOphoid tissue 
remained there w'ere numerous pigment-containing cells, the pigment staining deep 
blue with potassium ferrocvanide 

Some of the glands show'ed tubercles, the mesenteric glands contained large 
areas of necrosis surrounded b-s tubercles, but no pigment In the tracheobron- 
chial and peripancreatic nodes, there w'ere nian\ tubercles made up of caseous 



Fig 5 (case 2) — The margin of the firm node m the apex of the lung The 
pigment m the pleura gives the reaction for iron, that in the firm masses at the 
right does not 

centers containing pigment granules, surrounded by pigment-filled macrophages 
and showing one or tw'O Langhans’ giant cells Many of the latter contained 
several granules of pigment All of this pigment gave the reaction for iron 
Staining of such sections bv the Ziehl-Neelsen method revealed acid-fast bacilli 
wnthin the tubercles 

Remnants of thvmus tissue show'ed good differentiation qf cortex and medulla 
Hassall’s bodies were partlj calcified and contained fat There w'as no iron pig- 
ment in the th\mus 
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Chemical Examination — Portions of tissue from the tumor-like area in the 
upper lobe of the lung 3 'ielcled 7 96 per cent of iron (calculated as the oxide) 
Onl}^ slight traces of silicates were found and no other metals Portions of the 
lung tissue dried m a paraffin oven were not attracted bj" a magnet, but putting 
such pieces of tissue for a moment in the Bunsen flame caused them to become 
so attracted Heating the tissue slowly until all organic matter was removed left 
a rusty red povder which was attracted bj a magnet 

COMMENT 

These cases illustiate the leaction of the bod} to the piesence of 
a large amount of iron and non-oie intioduced b} inhalation In many 
lespects, siderosis is identical with othei types of pneumonoconiosis In 
all, the earliest lesions are small pigmented nodules which are perivas- 
culai and peiibionchial accumulations of the dust The number of such 
nodules is gieatest in the uppei paits of the lungs As the nodules 
become larger, they acquire a firm fibrous capsule In the apex, they 
aie close together, and may become confluent and finally foim a large 
tumoi-hke mass involving an entiie apex Oehmann “ spoke of a 
gianite hard uppei lobe in one of his cases of silicosis This massive 
infiltiation has, however, been much moie common m sideiosis than in 
othei types of pneumonoconiosis If the migiation of dust to the 
apexes is to be explained by a lymphatic spiead, the gi eater solubilit\ 
of non may explain this greater fiequency 

Enlargement of the l3mph glands at the hilus occuis early and is 
a constant obsenation in pneumonoconiosis Usuall} the glands aie 
onl)^ model atel} enlaiged, onl} uncommonly have the}’- been noted 
to appioach the size found in the two cases herein repoited Klehmet 
said that they may be seen in loentgen plates and that the} may cause 
compiession of the esophagus or trachea In ni} second case, pressuie 
of the glands on the recuirent lai'}ngeal neiwe caused hoaiseness and 
a brassy cough, which led to the suspicion of an aoitic aneuiysm, a con- 
dition noted onl} once before (Klehmet Occasionally lymph 
glands near the spleen or panel eas have been noted to contain the foreign 
matter (Klehmet) In my tMO cases, in which the hmph glands at the 
hilus of the lungs were A^ery large, the peiipancieatic glands weie maik- 
edty involved The peculiai letrosternal packet of blown glands, iden- 
tical in these two cases, leading in the second to a diagnosis of siderosis 
immediately on removal of the bieastplate at neciopsy has, so far as I 
have been able to find, neA’^er been noted 

The transportation of iron fiom its depots in the lung is interesting 
Piobably the most important mode of excretion is Iia the migiation of 
iron-laden macrophages into the aKeoli and then expectoiation in the 

11 Klehmet Zur Diagnose der Pneumokoniosen, Beitr z klin d Tuberk 

46 153, 1921 



BOHROD— PULMONARY SIDEROSIS 


193 


sputum When large quantities of iron aie piesent, the epithelium of 
the bionchioles ma} aid m the excretion (as m case 1) teiniinal c}to- 
plasmic portions which contain the pigment being cast off Thus if, 
aftei a careful taking of the occupational history, siderosis is suspected, 
non may he found in the sputum by acidifying the lattei with hydro- 
chloric acid and adding potassium feiiocyanide, a deep blue coloi 
(piussian blue) indicating a positive leaction In the case of a metal 
polisher, who, shoitly aftei these two neciopsies, entered the Reseaich 
and Educational Hospital for a gastio-mtestmal complaint, but who had 
a slight cough and expectoiation the afoiementioned test applied to the 
sputum lesulted at the end of a few minutes m the appeal ance in it of 
nunieious fine deep blue flakes Conti ol tests on about fiftA sputums 
fiom tubeiculous patients showed no positive leactions This test has 
been used successtully in non mining districts Iw Klehmet “ Hoke 
and otheis Hoke noted that non max be found m the sputum 
exen five yeais after cessation of exposure Hare said that the sputum 
may be red in sideiosis Hoke and Klehmet described it as ochre- 
xelloxv Zenkei ^ found led specks in the sputum Yet such sputum is 
not common, and in most cases onlx a chemical test xvill lesult in the 
discoxer}" of the non 

The iron xvhich cannot be earned off in the sputum is m pait 
lemoxed fiom the lung by xx^ax of the Ixmphatic channels It is pioba- 
bly for this reason (Tendeloo) that so much moie non is found in the 
upper lobes than elsexvhere Maciophages cair} the pigment thiough 
the lymph xessels to the lymph glands Some of these cells become 
necrotic in the couise of their migration and the hbeiated pigment is 
taken up b}’’ the endothelium lining the Ixmph channels and the intra- 
glandular sinuses Some of the pigment is letained in the Ixmph 
glands, some passes through the gland and leaches the effeient l}mph 
vessels The finding of non-containing macrophages in the efferent 
vessels of glands far remox'^ed fiom the hilus of the lung (anterior 
mediastinal and penpancieatic) is of importance in exiilaming xvhat is 
to follow 

Black pigment supposed to be coal dust, has occasional!} been found 
m the spleen and less often in the hx'^er, in anthiacosis this is common 
Riddell, in a case of silicosis, found pigment m the centei of miliaix 
fibrotic areas in the lixei and m fibious nodules in the spleen Lang- 
guth ^ found iron pigment in the spleen m a case of siderosis It has 

12 Hoke, E Die Eisenlunge, Med Klin 21 766, 1925 

13 Hare, H A , in Osier and McCrae ^Modern Medicine Philadelphia I ea 
S. Febiger, 1907, \ol 3, p 752 

14 Riddell, ^ R A Case of Silicosis with \iitops\ Canad M \ T 15 839 
1925 
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been assumed, and the statement is to be found m most Ameucan and. 
German textbooks of patholog}', that the pigment which reaches the 
spleen and the In er gets there tolloA\ mg the breaking of a disintegrating 
l3mph gland into a blood vessel Langguth gave the same explanation 
in his case of sideiosis Kaufmann said that m seveie cases of 
anthracosis the pigment nia} be transjioited diiectly from the lung to 
the blood In these two cases a simplei explanation seems to be justi- 
fied The pigment i caches the hlood stream through the l}mph chan- 
nels and the thoracic duct For a long time, until the gland becomes 
fibrotic, theie is no hmphatic blockade, but a continuous passage ot 
pigment-laden macrophages thiough the l3mph nodes so that even in 
nodes far removed tiom the site of entrance ot the dust such cells maj’- 
still be found in the effeient lessels 

Seiere cases of siderosis become, then, excellent means of stud3ung 
the fate of moigamc non injected into the blood stieam of human 
beings In rabbits Poison^® has iecentl3'^ studied the fate of such iron 
in experiments lasting as long as fourteen months The earliest accu- 
mulations of iron veie m the lungs The tiacheal h'mph glands, but 
not the mesenteric, also contained iron The livei at first contained 
onlj’- small amounts of iron in the Kupffei cells, the lattei became 
enlarged, often foiming giant cells Later, the livei cells too, contained 
fine gianules of iron, but oftener ga^e a diffuse blue color with potas- 
sium feiroc3^anide In the last stages, iron was found onl3’ in “giant 
cells” at the peiiphei^ of the lobule The spleen eailj’ contained much 
non, latei onh small gioups of non phagoc3tes were found in the 
splenic pulp vhich disintegiated, liberating free gianules of iron The 
kiane3S contained no non, except immediatel3 attei the injections, when 
emboli were found m the glomeiulai tufts The pancieas contained 
no non, unless foci of inflammation vere piesent 

This coiiesponds close A in manj lespects with the obseivations in 
these tvo cases of siderosis The diffeiences aie to be explained bj the 
gi eater length of the human expeiiment The ultimate fate of the pig- 
ment vhich cannot be excreted seems to be inclusion within dense con- 
nectne tissue 

In addition to ti anspoi tation there is a gradual tianstoimation of 
the non pigment Some ot the iron gives the prussian blue leaction,- 
some of it does not Of course, in case 1 , it ma3 be thought and with 
good leason, that the nonreacting pigment is a silicate but in the second 
case all the pigment has been shown b3'' chemical analj^sis to be non 

15 Kaufmann, E Patholog\, English translation, Philadelphia, P Blakis- 
ton’s Son S. Compan^ 1929, i ol 1 p 421 

16 Poison C J The Fate of Colloidal Iron Administered Intravenously,. 
I Path & Bact 32 247 1929 
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Yet in the dense paits of the uppei lobes and the fibrotic lymph glands 
in even this second case most of the non ga^e no topical leaction 
Staub-Oetiker noted that m aieas of fibiosis m sideiosis there was no 
reaction tor non, while. m the peiipheiy there was a strong reaction for 
iron Unless the non is included m a complex ladical (as in a ferio- 
cAanide), no inorganic form is known which will resist hydrochloric acid 
(as in the Peris method for iron) without dissociation to give a form 
which will react with a feuocyamde oi feiric) anide , no such complex 
inorganic iron compounds are known in the animal bod} The pioba- 
hility IS, then, that the nomeacting non is strongly combined Avith 
organic compounds, in a form as resistant to acid, as is, for instance, 
hemoglobin 

It IS to be lemembeied that in these twm cases the pigment which 
gave the reaction for non was almost entirely intracellular (except in 
necrotic legions) , the nonreacting pigment was almost entirely extra- 
cellular To give the leaction, the pigment must be soluble It seems 
reasonable to conclude, theielore, that the non wTich is iii transport is 
in soluble form As soon as it becomes fiiml} combined with protein 
it lemains stationary, surrounded by dense connective tissue 

It is clear, too, wdi}^ siderosis more than other t}pes of pneumono- 
coniosis should be accompanied by a widespread distribution of die 
pigment In the first case in which there w^as much more silicon than 
iron in the lung only the more soluble iron w^as present in the hvei and 
spleen (all the pigment in these organs gave the piussian blue reaction) 

The distribution of the transportable non is wnthin cells of the 
1 eticulo-endothelial s}Stem, the wandering macrophages, the Kupffei 
cells of the liver, the reticulum cells of the spleen and h mph nodes and 
the lining endothelium of the l}mphatic vessels and hmph sinuses The 
littoral cells lining the splenic sinuses contained no pigment Nowhere 
was pigment found in the endothelium of blood vessels The thymus, 
hing embedded m a mass of siderotic lymph glands, contained no non 
The large cells making up the tubercles contained non, except in the 
large caseous areas, in which non was found only as free granules in 
the center In neither case were there man} giant cells in the tubercles, 
but most of those present contained granules of iron m their centers 

It IS worthy of note that in spite of the large amounts of circulating 
inorganic non there was anemia in both cases E\en the hypeiglobulia 
often accompanying chronic pulmonary fibrosis, Avhich has been noted 
m other types of pneumonoconiosis (Hoke^-), was absent m these 
cases It IS even possible that the excess of iron may have acted as a 
poison to cause the anemia In the second case, the slight amount, of 


17 Staub-Oetiker PI Die Pneumokoniose der rMetallschleifer 
Arch f klm kled 119 469, 1916 


Deutsches 
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fibrotic tuberculosis of the tymph glands could not be lesponsible foi 
the low red cell count It is to be recalled that Caileton® found eaih 
death from a toxic influence in guinea-pigs exposed to massive doses 
of lion dust 

su:mmary 

Two cases of pulmonai} sideiosis are reported one m which the 
dust was metallic non, produced the black variety of sideiosis and 
ended in a florid tuberculous bionchopneumonia and one in which the 
dust rvas non oie the sideiosis of the red vaiiet}’’ and the concomitant 
tubeiculosis of the Abiotic type and limited to the lymph glands 

In both cases there was a continuous attempt at excretion of the 
non b} macrophages which earned it into the alveoli and thence into 
the sputum, by excretion through the bionchiolai mucosa oi by trans- 
ieience to the hmph nodes In the last event the pigment w'^as either 
deposited in the gland oi was earned through the gland and reached the 
blood stream piobabh br^ w^ar ot the thoracic duct Having reached 
the blood stream the non w^as deposited in the cells of the leticulo- 
endothehal s}stem 

In addition to tianspoitation theie w^as giadual tiansfoi matron of 
the non Onh the soluble non could be transported and w^as found 
intracellular ly In the black variety in wdiich more silicon than non w’as 
piesent m the lung only the moie soluble non tound its w^ay into the 
blood stream Insoluble non was found extracellular h m dense flbious 
tissue 

Where the accumulations of non weie greatest the amounts piesent 
w^eie 8 9 and 7 9 per cent of the moist weight of the lungs 

Chemical examination of the sputum foi non mar be a great aid in 
the clinical recognition of sideiosis 



THE GIANT CELLS OF BENIGN GIANT CELL 
TUMORS OF BONE ' 

WILLIAM W JOHNSON, MD 

S\X PRANCISCO 

Many different Mews have been ad\ancecl in an attempt to establish 
the oiigin of the topical giant cells that are found in benign giant cell 
tumors of hone Between the >eais 1890 and 1900 this was a much 
discussed topic A reMCw of the liteiatuie le^eals the fact that the 
numbei ot ideas on the subject neaily equalled the number of authois 
who wiote on the question From 1900 until the piesent. the hteiatuie 
contains no accounts of a special investigation of this subject, except tor 
one article by Mallory ^ m 1911 

Maity cases of benign giant cell tumois ot bone have been lepoited 
in the inteiim, and m each repoit a statement is made legaiding the 
oiigin of the giant cells, but such statements can not be considered to be 
of any particular value because the) aie largeh echos ot statements made 
in preceding articles Thus King and Towne - in a lecent repoit fol- 
lowed MalloiT,’' Gofoith^ followed Viichow,'* etc 

Kolodny ° threw an interesting side light on the pi esent situation 
when he quoted what he teimed “the theoiy ot histogenesis of the giant 
cell ill vogue today ” 

Before entering on an imestigation ot any subject, the ideas pie- 
viously advanced should be known In going back thiough the hteia- 
tuie, I lan across the most vaiied concepts Viichow * and Rindfleisch 
began the discussion b) asserting that the giant cells are hypertrophied 
bone cells set free by absorption of the bone matiix and aie identical 
with osteoblasts Borst agreed with this view and went fuithei to say 
that since these cells are fiom the bone, the entire tumoi is of bony oiigin 

Zieglei ^ considered the giant cells as being foimed by the piocess 
of indirect segmentation of the nuclei of osteoclasts 

* Submitted for publication klarch 12 1930 
From the Department of Pathology, Stanford Universitj School of iMedicine 

1 Mallory, F B Giant Cell Sarcoma, J M Research 24 463, 1911 

2 King, N J, and Tonne, G S Gnnt Cell Tumor of the Patella, Arch 
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3 Goforth Giant Cell Tumor of Bone, S Chn North America 7 299 1927 

4 Virchow, R Die Krankhaften Geschwulste, Berlin, A Hirschwald 1864, 

col 2, p 335 

5 Kolodnj, \ Bone Sarcoma, Surg Gynec Obst (suppl 1-2) 44 1 1927 

6 Borst, N Das Verhalten des Endothelium hei der acuten und chromscl eii 
Eiit/unduiig, Verhandl d phjs-med Gesellsch zu Wur/hurg 31 1 1897 

7 Ziegler E Lehrbuch der allgemeinen und speciellen pathologischen 
knatomie fur Aerzte und Studirende ed 8 Jena G Fischer 1895, vol 2 p 447 
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Klebs ® stated that the giant cells aie laige, lapidl} growing osteo- 
blasts which develop fiom decomposing hone cells and enlaige thiough 
mitotic division of the nuclei 

Manz ® claimed two possible modes of oiigin foi the giant cells 
(1) formation by rapidly piolifeiatmg elements through multiple seg- 
mentation of nuclei and (2) in degeneiatmg tumor tissue, fiom conflu- 
ence of protoplasm of damaged cells 

Several authois weie of the opinion that the\ aie derived fiom endo- 
thelium of angioblastic tissue Wegnei and Malassez agieed 
Stioebe^^ stated that “blood-vessels and giant cells stand m intimate 
1 elation Fine capillaiies aie seen enteiing and pieicmg the giant cells, 
pel haps without aiiA genetic i elation being j)iesent Sometimes the 
lumen of blood-vessels is seen sunken inside the giant cell body One 
often sees piotoplasmic pioccsses in a \essel lumen, oi the lattei moie 
01 less fills the bod} of the giant cell” He concluded therefoie, that 
“giant cells deA^elop fiom endothelium ” 

Lubarsch noticed identical conditions and is in entiie agieement 
with Stioebe His belief w’^as that the giant cells aie “abortive vasculai 
spi outs ” 

Rittei made similai obseivations He pointed out the piesence of 
wdiat othei authois teimed “vacuoles” inside the giant cells He said 
“That we ha^e to deal wuth Aacuoles w'hich aie piesent in movable cells 
IS haidh beheAable ^^’e can not exclude that in man} cases we have 
to deal wuth a lumen Avhich was ahead} foimed fiom vasculai buds, 
because in a numbei of cases w’^e have seen in such \acuoles led blood 
cells ” He also diew^ an analogy by tiacing the cells in How’^ship’s lacunae 
to prolif elating vasculai endothelium 

So It IS seen that b} 1900, vaiious ideas had been advanced Giant 
cells w'eie thought to oiiginate fiom bone cells, osteoblasts, osteoclasts, 
decomposing bone tissue aggregate masses of stioma cells, confluence of 
piotoplasm of deca}ed cells and fiom endothelium oi angioblastic tissue 

In 1911, Malloi} ^ adA^anced the idea that these giant cells aie formed 
at fiist by agglutination of the laige mononucleai leukocytes of the blood, 
and latei as a lesult of letiogiade piocesses He diew attention to the 
fact that foreign bodies of am kind diaw the laige mononucleai leuko- 

8 Klebs, E Die allgemeine Pathologic, Jena, G Fischer, 1889, a'oI 2, p 743 

9 Manz Ueher Riesenzellensarkom der AACibhchen Brustclrusc, Beitr z klin 
Chir 13 66, 1895 

10 Wegner and klalassez, L Arch de phj siol norm et path , 1878 

11 Stroebe, H Beitr z path Anat u z allg Path 7 341, 1890 

12 Lubarsch O Reisenzellensarkonia, Ergebn d allg Path u path Anat 
1 , 2 365, 1895 

13 Ritter, C Die Epulis und ihr Reiscnzellen, Deutsche Ztschr f Clur 
54 1, 1899-1900 
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c}tes fiom the blood to the part aftected These cells then tuse loiming 
the foieign body giant cell On hoi mg a hole into the femui of a labbit 
and leaAing the bone dust, he obsened the foiination of these giant cells 
about the dust pai tides Fiom this expeiiment he assumed that the 
giant cells of benign giant cell tumois of bone were similaily pioduced, 
although he made no investigations of the giant cells m such bou) tumoi s 
From the expeiiments on lahbits he concluded that all giant cells of this 
type aie formed m the same manner and signifA onh eiosion and dism- 
tesrration of hone substance 

o 

In a recent aiticle on the mteii elation of giant cell tumois of bone 
and osteitis fibiosa, Geschicktei and Copeland stated that the giant 
cells aie always associated with fresh blood and new blood vessels They 
concluded, howevei, that the giant cells aie accumulations of the lound 
cells of the stioma, since they belie\ed a histologic similaiit} can be seen 
in the nuclei 

Today all these Aaiiotis concepts still stand, and little attempt has been 
made to sift the eAudence, and to confiim oi dispioA^e an} of them 
EAvmg in his book, “Neoplastic Diseases,” sidestepped the issue by 
saying that “the origin of the giant cells is attiibuted both to bone cells 
and piolifeiating angioblastic cells ” 

OBSERA \HOKS 

In 01 del to obtain furthei mfoimation at fiist hand, I made an 
examination of a seiies of eleven specimens of benign giant cell tumors 
of bone which had been collected m this depaitment dining the past 
tAvelve yeais Of five of these specimens paiaffin blocks weie found, 
Avhich enabled us to piepare additional micioscopic slides The lemam- 
ing SIX aie suigical specimens of which only one micioscopic slide was 
sent to the depaitment foi the pin pose of examination The evidence 
that I pieseiit m this paper lepiesents the accumulated exiieiience 
obtained by a caieful examination of all of the eleven specimens The 
photomicrographic ti acings that accompaii} the ai tide repi esent pictures 
from eight of the specimens, the lemammg thiee were found to be 
unsuitable foi photogiaphic Avork although the conditions found m 
them aie similai High powei photomicrogiaphs AAeie taken, and ti ac- 
ings made fiom them This pioceduie AAas lesoited to because m this 
way the details could be much bettei shown and the essentials to be 
bi ought out could be moie clearly depicted 

14 Geschickter, C F and Copeland M Osteitis Fibrosa and Giant Cell 
Tumor Arch Surg 19 1 (Aug) 1929 

15 EAving, J Neoplastic Diseases, ed 2 Philadelphia, W B Saundeis Com- 
pam , 1922, p 280 
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The cells undei discussion aie the t\pical, laige, multiniicleai cells 
found in benign giant cell tumors of bone They laiv greatly in shape 
and size and aie opaque, acidophil cells containing small, oval, uniformly 
shaped nuclei, which are giouped in the cential paits of the piotoplasm 
They resemble the so-called “foreign bod} giant cell ” It is found that 
these cells are much largei than would be suspected by observing them m 
a single micioscopic slide By cutting seiial sections it has been possible 
to identify the same cell in three and sometimes foui consecutive sections 
Thus It IS shown that cell processes and connections that are not appai ent 
m one section can be found when othei sections thiough the same cells 
are examined 

The giant cells aie found most abundantl} m actively growing tumois 
and in areas rich in blood vessels This fact has been noted by many 
authors, and ma} be consideied as definitely established This m itself 
suggests that thei e must be a connection between blood-vasculai elements 
and the giant cells 

In preMous ai tides, the claim has been made that the accumulations 
of blood found in these tumors aie usually due to hemoiihage This 
idea has been refuted many times, and my obser\ations agiee with the 
opinion of those who hold that this is not so I find that m most cases 
the blood does not he in undefined pools, as one would expect if hemoi- 
rhage had occuried but is present in narrow pieformed channels, which 
aie close together in some aieas and faithei apait m othei s Moieovei 
one -does not alwa\ s find the amount of pigment and of fibrous tissue 
that should result fiom the oiganization of numerous old hemoirhages 
The tumors are evidently extiemely vasculai and most of the blood lies 
in definite, large capillary channels 

In all specimens, giant cells were found which toimed pait of the 
lining of these capillaiy channels in such a wa} that living, circulating 
blood elements weie found m immediate contact with them It is espe- 
cially impoitant to note that there neAei is a layei of endothelium between 
the capillai} lumen and the giant cells Instances ot these facts aie 
shown in tracings ABC and D in figure 1 In each of these pictuies 
giant cells aie shown foiming poitions of the walls ot capillaries The 
capillaiy channels are all definitelv outlined, and the nuclei of the endo- 
thelial lining definiteh shown In every instance, the endothelium stops 
wheie the giant cell foims the wall ot the vasculai channel, so that the 
latter lies in immediate contact with the cii dilating blood 

Having established these facts and knowing that endothelium is the 
normal lining of blood channels I attempted to asceitam if there actually 
IS a connection between the endothelium and the giant cells Evidence 
that this IS tine was found in evei} siiecimen I ha^e been able to show 
instances of s^iant cells developing in direct contmuitv with the blood 
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vessel endothelium The giant cell piotoplasm extends into the endo- 
thelial wall at both sides and the cell pei se thus lines diiecth the blood 
channel, and on each side of the cell the noimal endothelium caiiies on 
the definite vessel outline (fig 1) 

Stioebe m the aiticle lefeiied to eaihei m this papei lecounted the 
obseivation that fine capillaiv spaces aie seen enteiing and pieicmg the 



Fig 1 — Blood vessels, the walls of which are partially formed b^ giant cells 
Note particularh that there is no endothelium interposed beU\een the vessel 
lumen and the giant cells A, two giant cells forming portions of the walls of a 
capillarjf B, four giant cells of varied si7e forming a large portion of the walls 
of a blood channel The small cell that appears to he w'lthin the vessel is forming 
part of the posterior wall of the channel, the remaining three line the w'alls C, one 
large giant cell forming the lining of a blood channel Blood fills the channel 
and lies in immediate contact wnth the cell D, a capillarA dniding tw'o giant cells 
The latter form the w'alls of the vessel 

giaut cells I Ccin coiifiim this obseitation In some instances m which 
bt chance a giant cell has lieen cut m exactly the plane necessar}-, it can 
be seen that the cell has lieen hollot\ed out fiom the tessel’s side so that 
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Fig 2 — Giant cells hing in the walls of blood vessels, hollowing out of the 
giant cells has begun and blood is seen in the new channels Note particular!} 
that no endothelium is interposed between the blood elements and the giant cells 
A, a giant cell forming a portion of the lining of the side of a vessel The hollow- 
ing out of the cell has begun from the blood vessel side, and this hollowed portion 
contains blood elements B, a giant cell is being hollowed out Blood elements 
are seen in the hollowed portion of the cell C, a giant cell formed at the end of 
a capillar} The cell is partialh hollowed out from the capillary’s end Blood is 
seen inside the hollowed portion of the cell D a large giant cell forming a portion 
of the W'all of a capillar\ The hollowing out process has occurred m two places 
Direct connection betw'een the new' vessels w'lthin the giant cell and the formed 
capillar} can be seen Four smaller channels running m the opposite direction 
contain no blood and appear as “holes ” 
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Fig 3 — Giant cells in the bodies of which new blood channels are seen Some 
of these channels are emptj and appear as "holes,” the “vacuoles” or “phago- 
cytosed fatty droplets” of some authors, others are filled nith blood Note that 
the walls of these channels are formed directb"^ and entirel}"^ by the giant cell 
A, a large giant cell, hollowed out and cut so as to show a cross-section of an 
intracellular capillarj'^ which is filled with blood B, a large giant cell, hollowed 
out and cut so as to show cross-sections of two intracellular capillaries which con- 
tain blood C, a large giant cell containing three large intracellular capillaries, one 
of which IS filled with blood The remaining tno are identical in structure nith 
the former, but are empti 
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blood channels aie foimecl, communicating with the vessel and lunning 
into the giant cell Thus new blood channels are foimed Figuie 2 
tiacings A, B, C and D, depicts instances m vhich the hollowing out 
piocess has occuiied Blood is seen to be piesent in the capillaiies and 
extends dnectty into the hollowed out portions of the giant cells Here 
again the intimate i elation of endothelium and giant cells is shown, as 
well as the fact that the noimal endothelial lining of the vascular chan- 
nels IS lacking m the poitions wheie the giant cells form the walls of the 
capillaiies 

Should a cell that contains such a blood channel be cut in the opposite 
dnection, a cioss-section of the newl} foimed capillan would show 
within the protoplasmic body of the giant cell The pictuie would be 
that of a giant cell in the bod) of which theie is a lound opening of 
capillai) size Piacticall) all authois on the subject have noted this 
point and, since theie seemed to be no othei explanation of these occui- 
lences, have labeled these holes “vacuoles. ’ oi attiibuted them to phago- 
c}tosed fatty dioplets Rittei was certainly coiiect when he stated that 
vacuoles m vigoiotis giownng cells aie hard to imagine as a possibility 
If these aie bits of phagocytosed fat, the) should stain leadily with the 
diffeiential fat stiains, which is not the case Theie must theiefoie be 
anothei explanation I believe that it can be shown that these holes ai e 
nev blood channels Blood has been found in them in many places In 
adjacent cells and sometimes in the same cell, these new blood channels, 
identical in e^ei) wa) , can be obseived, some containing blood and otheis 
empt) I believe that this definite!) pioves that these spaces aie the 
lumen ot new blood channels Figuie 3 tiacmgs A, B and C, show' 
giant cells containing w'lthin then bodies cross-sections of these channels 
filled wnth blood Tiacing C also show's tw'O empty blood channels that 
he paiallel to and aie identical with the one that contains blood These 
empt) capillaiies aie the spaces that have fiequently been taken foi 
‘hacuoles” oi “phagocytosed fatt) dioplets’ b) some authois Heie 
again the blood is show'ii to be m intimate contact w'lth the giant cells, no 
endothelium being intei posed 

This completes the pi oof of the endothelial oiigin of the giant cells 
Confiimation of these obser\ations should be leadily obtained by an) one 
Avho caietulh examines the giant cells in these tumois micioscopicalh in 
serial sections 

SUMMARY 

On micioscopic examination of giant cells fiom eleven specimens of 
benign giant cell tumois of bone, I have found that giant cells aie most 
numeious w'here the Aasculai tissue is most abundant, that giant cells 
foim a poition of the lining of blood-vasculai spaces, that theie is no 
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bleak in continuity between eail) giant cells and the endothelial lining of 
the vasculai spaces , that the giant cells he in immediate contact with 
In mg blood elements without the interposition of an endothelial lining , 
that excavations or hollows m the giant cells communicate direct!} with 
the lumen of hlood vessels, that the “holes” seen fiequently in the bod} 
of a giant cell aie in leality the lumen ot newl} toimed blood-i essels, 
man} ot them being filled with blood 

These obseivations show that the giant cells of benign giant cell 
tumois of bone aiise fiom the endothelium ot the blood capillaiies 



CONGENITAL ATRESIA OE THE TRICUSPID 

ORIEICE 
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John Jaj Borland Fellow m Medicine 

CHICAGO 

Congenital atiesia of the tiicuspid oiifice ol the heait is a lare caidiac 
anomaly Raiichfiiss/ in 1878, thought that onh five of the sixteen 
lepoits of tricuspid atresia which he found in the hteiatuie conceined 
tine developmental defects vhile the otheis desciibed lesions which had 
piohahly lesulted fiom fetal endocaiditis Kuhne,- in 1906, repoited 
two cases in -which atiesia of the tiicuspid oiifice -was not associated 
with other gra\e caidiac defoimities, and she leciew^ed the desciiptions 
of SIX similai instances ah each on lecoid She classified these lesions 
as simple congenital atiesia ot the tiicuspid oiifice Kuhne’s classifica- 
tion was latei suppoited h} \\heland " wdio desciibed an instance of 
atiesia of the tiicuspid oiifice in 1914 and called attention to a lepoit 
made by Sieveking ^ in 1854 Huebschmann ’ repoited two instances 
ot tiicuspid atiesia in 1921, but onh the fiist of these was a simple 
atiesia belonging to Kuhne’s gioup Additional leports w'^eie made by 
Alonckebeig *’ in 1924 and b> Rihl, Teiplan and Weiss ' in 1929 

Recently a patient with congenital atiesia of the tiicuspid orifice w'as 
obsened in the pediatiic seivice of Di Isaac A Abt at St Luke’s 
Hospital 


Submitted for publication, April 12 1930 

From the Henr^ Baird Facill Laborator\ and Pediatric Service of St 
Luke s Hospital 
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A. white male infant (J E ) aged months, was brought to the hospital 
because of attacks of c\anosis noticed bj the mother since the babj^ was 2^4 months 
of age At first the attacks occurred onh Avhen the child was restless or feeding 
but later there was an almost continuous cyanosis of the hands and feet At the 
onset of the attacks, the child had an acute left suppuratue otitis media, and the 
discharge from the left ear did not stop entirely The infant was undernourished 
His birth weight was 9 pounds and 5 ounces (595 3 Gm ) and he had been breast 
fed for only three months There was no history of cardiac disease m the family 
and both parents and a brother and sister were in good health All three children 
had been delivered bv cesarean section 

During the physical examination the child became extremely cianotic wdien 
crying or moving about, and wdien it was quiet the lips, hands and feet w^ere 


1 

t 

I 


Fig 1 — The probe in the right \ciitricle of the heart is inserted into the defect 
of the inten entricular septum 

blue There w ere m an coarse rales m the chest posteriori} , especial!} at the 
bases of the lungs A loud sistolic murmur was heard over the entire precordium 
and in the left axilla, with a region of maximum intensity in the second and 
third left rib interspaces near the sternum The borders of the heart were deter- 
mined wnth some difficult}, but were apparenth wnthin normal limits The liver 
was palpable about 2 cm below the costal margin 

In the hospital the dietan difficulties were oiercome The child was much 
improved, when the exudate from the left ear suddenh increased The infant 
became d}spneic and more c}anotic and coughed There was a moderate fever 
rales were heard in the entire chest and the child died thiee weeks after entering 
the hospital Chmcalh the cause of death was bronchopneumonia and congenital 
heart disease 
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Postmortem examination -was made t\\ent}-t\vo hours after death The bod\ 
was that of a poorh nourished, white male infant, 67 cm long and w'eighing 11 
pounds (5 Kg) The mucous membranes of the mouth and lips w^ere markedlv 
c\anotic The pleura of both lungs was covered w'lth a viscid purulent exudate, 
and the pericardium w'as moderately enlarged Within the pericardium w'as a 
small amount of clear 3 ellow’- fluid, and the lining w'as unchanged The right 
auricle w^as huge, and the moderateh enlarged ventricular portion of the heart 
consisted almost entirel}' of the left \entricle The diameter of the root of the 
aorta was 15 cm, while that of the pulmonary arterv w'as 0 8 cm When the 
auricles were opened dorsalh the lumen of the right was three or four times as 
large as that of the left The mjocardium of the right auricle had a thickness of 
3 mm as compared wuth a thickness of 1 mm on the left side The patent 
toramen o\ ale in the upper portion of the mterauricular septum w'as 0 7 cm in 



Tig 2 — A pithke depression m the base of the right auricle marks the site of 
the obliterated tricuspid valve to the left of the depression are defects of the 
low'er portion of the mterauricular septum 


diameter In the base of the right auricle was a pithke depiession 1 mm deep, 
about w’hich w'as a slight fibrous tissue thickening of the endocardium, but there 
was no trace of a tricuspid orifice A short distance to the left of tlie depression 
was a circular place m the interauncular septum 0 7 cm m diameter, partially 
closed Iw a coarseh fenestrated membrane the openings in which varied from 
1 to 3 mm in diameter The mitral orifice admitted the tip of one finger The 
right \ entricle w'as small and w^as found below' the dilated right auricular appendage 
King in a plane parallel to the coronary sulcus The lumen, measured from the 
attachment of the pulmonic leaflets to the apex, was 2 5 cm long, 0 7 cm wide, 
and 0 3 cm deep The lining was smooth and pale red In the septal w'all, 15 
cm from the attachment of the pulmonic leaflets, there was an opening 0 3 cm 
in diameter through which a small probe could be passed into the left ventricle 
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The endocardium at the margin of the opening nas shghth thickened with fibrous 
tissue \bove the opening the wall of the right ventricle w'as smooth, while 
below the miocardium was coarsely trabeculated There w'ere only tw'O leaflets 
of the pulmonic semilunar lahe, and these leaflets w^ere unchanged The circum- 
ference of the pulmonic ring was 15 cm Nowdiere in the ventricle w^as there a 
cestige of the tricuspid orifice or valve leaflets The mjocardium of the right 
xentricle w'as 2 mm thick The lining of the left ventricle was smooth and light 
red and there w^ere no changes of the leaflets of the mitral or aortic semiluiiai 
lahes The orifices of the coronary arteries w'ere wndelj patent and there w^as no 
ahnormalitc of the origin or distribution of these \essels The distance from the 
mitral ring to the apex of the ventricle w'as 4 cm and that from the attachment 
of the leaflets of the aortic semilunar valve to the apex was 4 cm The circum- 
ference of the aortic ring w'as 3 5 cm and that of the mitral ring 5 5 cm Tne 
lining oi the left and right auricles and auricular appendages was smooth A 
probe passed into the opening of the septal W'all of the right ventricle entered the 
left ventricle below the aortic ring beneath the commissure betw'een the right and 
posterior aortic cusps There w'as therefore a defect in the upper portion of the 
interventricular septum aliout 3 mm in diameter The thickness of the myocar- 
dium of the left lentricle \aried from 0 7 to 1 cm The ductus arteriosus per- 
mitted the passage of a fine probe 

There was bilateral hypostatic bronchopneumonia, but in none of the othei 
tissues of the chest and abdomen w'ere there any notew'orthy changes The 
important items in the anatomic diagnosis, therefore, w’ere congenital atresia of 
the tricuspid i ah e , patent foramen ovale , persistent interauncular and interven- 
tricular foramina, Inpoplasia of the right tentncle of the heart, marked hypei- 
t-ophj of the miocardium of the right auricle and left ventricle of the heart 
bicuspid pulmonic semilunar vahe, and acute bilateral bronchopneumonia 

The heait desciibed closely lesembled those classified by Kuhne 
as simple oi isolated atiesias of the tiicuspid oiifice The chaiacteiistic 
obsei nations in these heaits aie a patent foramen ovale, an obhteiated 
tiicuspid oiifice and a defect of the inter \ entnculai septum The blood 
passes from the light auiicle thiough the defects in the mteiaunculai 
septum to the left auiicle, where it mixes with the aeiated blood from 
the lungs and then continues thiough the initial valve into the left 
ventiicle A pait of the blood is then foiced thiough the mterventi iculai 
septal defect into the light ventricle and pulmonaiy aitery A\hile the 
lemamder is emptied into the aoita 

COMMENT 

The etiology of congenital atiesia of the tiicuspid valve is i elated 
so mtiinatel} to the development of the septums of the heait that a biief 
levieiv ot then einbi3ology is m oidei Monckebeig, basing his discus- 
sion of the dcAelopinent of the heait on an extensive study ot the 
hteiature dealing wnth this subject, stated that the heart of the human 
embiyo at the end of the third w'eek has three definite divisions the 
sinus venosus, the atiium and the bulboventi icular loop The bilaterall) 
dilated atiiuin which lies anterioi to the sinus venosus, is continuous 
below with the lett \ entnculai descending limb of the bulbor entnculai 
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loop while the light ascending bulbai limli giaduall} bends median\\aid 
and then passes iipwaid anteiioi to the atiiiim The lateial oiitpouch- 
ings of the atiium extend anteiioil)’ and paitialh suiionnd the bulbus 
aiteiiosus The heait chambers at this stage of dei'^elopment aie 
unpaired and consist of the lumen of the sinus venosus which ojiens 
into the right dilatation of the atiium, and the lumen of the atiium 
which 111 turn communicates thiough the single atiioventiiculai canal 
with the chamber of the piimitive lentiicle of the heait At the end 
of the third week a leitical fold oi septum piimuni glows downuaid 
and forward into the lumen of the atiium fiom the upper posteiior 
ACcill The flee maigiii of the fold is concave and encloses an opening, 
the f 01 amen piimum The anterioi and posteiioi pi olongations of the 
septum extend to the middle of the anteiioi and postenoi maigins of 
the ostium of the atiioientriculai canal As the septum apiiioaches 
the atrioventiiculai oiifice, theie appeal thickenings of the endocaidium 
in the anterioi and postenoi walls of the canal These endocaidial 
cushions fuse uith each othei m the midline when the fiee maigin of 
the mteiatiial septum touches them, dniding the single ati loventi iciilai 
channel into the light and left atiioA'entiiculai canals The endocaidial 
cushions fuse with the lowei maigin of the septum, obhteiating the 
inteiatiial foiamen, but befoie this fusion is complete a defect occuis 
in the postenoi upper poition of the septum piimum and giadually 
extends foiwaid This is the foiamen ovale A second sickle-shaped 
septum or septum secundum, now foims in the anterioi wall of the 
light atrium to the light of the septum piimum The ends of the sickle 
extend postenoi ly and comeige to foim a nng The septum secundum 
then fuses with the nght side of the septum primum, and only that 
poition of the septum piimum seen fiom the nght atnum thiough the 
nng in the septum secundum lemains uncoveied The maigins of the 
opening m the septum secundum aie the maigins of the tossa OAalis 
and the uncoveied poition of the septum piimum is the A^alve of the 
toiamen ovale The mten enti iculai septum glows fiom the knee of 
the bulboventnculai loop and extends upwaid and anteiioi h Its fiee 
maigin is concave, and the antenoi piolongation of the septum extends 
to the lower maigin of the bulbus aitenosus vhile the postenoi pio- 
longation extends to the fused endocaidial cushions of the atnoventnc- 
ulai canal The foiamen thus left between the ventncles is closed 
lelatively late in the embiyologic development of the heait b} the septum 
of the bulbus aitenosus and the mtei mediate septum of His In the 
second month of fetal life two spiial endocaidial ndges aiise m the 
ti uncus and bulbus aitenosus, wdiich fuse acioss the midline fiom above 
dowuuvard, dividing the ti uncus and bulbus into an aoi tic and a pulmonic 
])oition This septum glows towaid the lentncles with its concave 
niaigm directed dowmwaid and postenoi h Its antenoi piocess fuses 
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with the antenoi aim of the inteiventnculai septum, while the posteiioi 
piocess extends to the tused endocaidial cushions As the septum 
enlarges, it fuses with the intermediate septum of His. posteiioih closing 
the interventriculai foiamen Accoiding to His, the intei mediate 
septum oiiginates in the spina vestibuh wdiich is a connectne tissue 
thickening in the low'ei posteiioi poition of the light atrium that pro- 
jects into the atiioventiiculai canal below'^ the maigin of the septum 
piimum and fuses with the endocaidial cushions The spina ^estlbull 
fuses wath the fiee inaigin of the posteiioi piolongation of the intei- 
wentricular septum, and finally unites antenoi 1 ) wnth the inteibulhai 
septum At the end of the eighth week, the heait has foui sepaiate 
chambei s 

Atresia of the tiicuspid vaKe may follow^ inflammation of the endo- 
caidium oi may result from a true defect in development Rauchfuss 
stated that at least five cases of atresia that he found lepoited m the 
literature follow^ed fetal endocaiditis, foi there were definite tiaces 
of inflammation Vieioidt® suggested that endocaiditis is moie likelv 
to occur m the congenitally defoimed than m the noimal heait and that 
in many cases tiicuspid atiesias thought to he of mflammaton oiigm 
are m reality true congenital lesions wuth a superimposed endocaiditis 

Three explanations of the cause of congenital tiicuspid atresia ha\e 
been advanced Rauchfuss proposed that an overgiowth and fusion 
of the endocaidial cushions to the light of the mtei atrial septum pio- 
duced an obhteiation of the valve Since this fusion takes place betoie 
the foimation of Aalve leaflets, the usual absence of the vestiges of the 
tiicuspid valve is explained The position of the obliterated tiicuspid 
oi ifice- eithei cannot be determined oi is maiked by a slight clepiession 
in the base of the light auricle Vieioidt suggested that the obhteiation 
of the light atrlo^ entnculai orifice lesulted fiom an unequal division 
of the primitive atiium by a septum deviated too fai to the light As 
the septum fuses with the endocaidial cushions, it seals ovei the light 
atnoventnculai oiifice and allows the deielopment of only the left atrio- 
ventiiculai canal This explanation w'as latei suppoited bv Wieland and 
Monckebeig Kuhne stated that m eaily fetal life the septum piimum 
IS dnected towaid the light margin of the single atnoventnculai oiifice 
but that, as the atiioventricular canal normall) shifts fiom left to light 
the flee maigiii of the septum finally meets the lips of the orifice squaiel} 
111 the middle, giving the impulse to fusion of the endocaidial cushions 
This results m two equally laige canals When the shift to the light 
fails to occur or is onty paitially complete theie follows an atiesia oi 
stenosis of the tricuspid valve 

The defects of the lowei portion of the mteiauiicular septum m the 
instance of tiicuspid atiesia desciibed m this papei weie probabh lem- 

8 A^erordt H Primare Fehler am Ostnim venosum dextriim, m Xotlinagel 
Hermann Specielle Pathologic und Therapie, Yiena 1901 ^ol 15 part 2, p r97 
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nants of the foiamen piimum weie found just to the left of the 

endocaidial depiession thought to maik the site of the obliterated 
tiicuspid vahe INIoiickeheig beliCAed that this anoinah is caused b) 
an unequal division of the piimitne atiium by a septum deviated too 
fai to the light As the lo\\ei maigin of the septum cannot fuse com- 
plete!} with the endocaidial cushions, a peisistent foiamen piimum 
lemams The opening m the upper poition of the inteiventriculai 
septum may also he a tiue developmental defect This is suggested In 
the associated obsenations of a bicuspid pulmonic semilunar lalve and 
a model ate stenosis of the pulmonai} aiteiy Alonckelieig found that 
defects of the membianous poitioii of the inten entiicular septum aie 
frequent!} piesent in hearts with a bicuspid pulmonic semilunai vah’^e 
An unequal dnision of the bulbus aiteiiosus b} the mteibulbai septum, 
with nai roving of the pulmonic channel, ma} pi event the development 
of the anlage of one of the pulmonic cahe leaflets Howe^el as the 
obhteiation of the tricuspid oiifice occuis somewheie m the fourth week 
of embr}onic life while the intei venti iculai foiamen is not closed until 
the seventh oi eighth week, it is possible that the mechanical foice of 
the blood flowing tioin the left to the light venti icles has pi evented the 
inteihulbai septum fiom uniting vith the interventricular and intei- 
mediate septums 

The othei changes in the heait can also be explained on the basis of 
the distuibed cii dilation Thus Inpeitiopln of the light auricle is due 
to the increased amount of woik necessary to foice the blood thiough 
the foiamen OAale into the left amide This curient of blood fioin the 
right to the left auricle also keeps the foiamen ovale open The left 
Aentiicle In peiti opines because it must supply not onl} the s}steinic 
but the pulmonic ciiculation, while tlie light venti icle is meiel} an 
ati opine appendage of the left Knhne believed that a deviation of the 
intei venti icnlai septum to the light coiiesponding to the light deviation 
of the mteiauiiculai septum explained the extieme aplasia of the right 
\entricle Huebschmann thought that m the heaits which he desciibed 
the small right Aentiiculai chambei was a conus pulmonalis lathei than 
a tiue Aentiicle 

SUMMARY 

The postinoitem examination of an intant months of age dis- 
closed congenital atresia of the tiicuspid orifice of the heart associated 
with defects of the interauriculai septum hvpoplasia of the light ven- 
tricle and a subaoitic defect of the inter\ entriculai septum 

The most impoitant symptom of this lesion dinically vas c}anosis 
inci eased b\ slight exeition ivith an associated loud s}stolic muimur of 
the heait heard ovei the entiie piecoidium 

The del elopmental defects of the heait weie similai to those which 
Kuhne and ^^heland descnlied as simple tiicuspid atiesias, of ivlnch 
about thnteen cases haie been lecoided 



THE INFECTION OF RABBITS WITH THE ANTHRAX 
BACILLUS BY WAY OF THE TRACHEA 


STUDIES OX THE DEFENSIVE AND MEIABOIIC VPPARATUS 

or THE LUNGS 

B M FRIED, MD 
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Experiments with the inti ati achcal injection ot vital dyes and oils ^ 
have shown that these substances aie largely disposed of in the lungs 
b} laige mononuclear phagocytic cells that aie noimally present in the 
pulmonary septums and also alongside the wall of the an sacs If one 
IS to judge fiom these '‘infections” uith oils and dyes, uhich ought to 
be regarded as “model infections, ’ the lungs possess a defensive mecha- 
nism of then oil n which m all probability also takes cai e of pathogenic 
inici o-orgamsins that have made then wa} into these organs from 
without 

The purpose of the experiments to be reported vas then, to stud) 
the pulinonair reaction m animals infected with a pathogenic oiganism 
b) way of the trachea 

The anthiax bacillus was chosen because the disease caused in rab- 
bits by this inici O'Organisin is characterized by a long incubation period 
as compared with the lathei short subsequent illness Indeed, contrary 
to V hat has been taught until recent tunes, this bacillus disappear s almost 
mstantaneousl} from the cnculation ei'^en when introduced directly into 
the blood Apparently, the micio-oiganism remains “immured” for a 
cei tain length of time within the tissues, being i eleased into the blood at 
the terminal period of the illness In fact, a rabbit infected with this 
gi am-positive inici o-organism lemains in appaientl) good health until a 
short period preceding his death, at which time Ins blood appears to be 
flooded Avith the bacillus 

It was accordingly piesumed that this protracted “s}mbiosis” between 
the cells and the inici o-oi ganisin might enable one to observe the tissue 
leaction to the invader accurately and in great detail It also was 
thought that the obsei ration would be facilitated br the large size of the 

Submitted for publication, klarcli 15 1930 

From the Surgical Laborator}’- of the Petei Bent Brigham Hospital 

1 Fried, B ]\I The Origin of the Histiocvtes (Macrophages) in the Lungs, 
Vrch Path 3 75l (^laj) 1927, The Defensive and Metabolic Apparatus of the 
Lungs The Lungs and the Macrophage Sr stem ibid 6 1008 (Dec) 1928 
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batoiiet and its tinctorial pi opei ties And final!} , since this organism is 
miallibly fatal to laboratory animals, it was believed that the obtained 
lesults voiild not be subject to ambiguous interpretations 

MATERIAL AND TECHNIC 
The experiments were performed on full grown rabbits 

Two higblv virulent strains of Bacillus anthiacis, 168 and 325, secured from 
the State Laboratory of tlie City of New York, were used The bacillus Avas 
grow'n on plain agar slants, and a twentj-four hour grow'th w'as finely emulsified 
in physiologic solution of sodium chloride 

Since Bacillus anthiacis, when injected into laboratory animals, even in infini- 
tesimal amount, is mfalhbl}' fatal, the experiments were conducted so as to intro- 
duce the organism into the pulmonarv parenchyma without bringing it into contact 
wuth the extrapulmonarj tissues This w'as done in the followung way A sterile 
needle was inserted betw'een the lower rings into the lumen of the exposed trachea 
A sAringe containing the infectious material w'as then attached to the needle, and 
the material w'as slowdy injected into the bronchial tree The sjringe was then 
detached and the needle washed out wutli a newdy attached sjriiige containing a 
phjsiologic solution of sodium chloride After withdraw'al of the needle the 
puncture wound was cauterized 


EXPERIMENTS 

The expeiiiiients can be divided into two senes (1) a series in which 
the rabbits receiving the injection of the anthiax bacillus by way of the 
trachea w'ere left alive foi obseivation, and (2) a series m wdiich the 
animals were killed at inteivals of fiom five minutes to three \veeks 
aftei the mtratiacheal infection The experiments were invariably 
accompanied by “contiols” infected subcutaneously vnth one half one 
thud or less of the amount used in the intiatiachedl injections 

Fust Senes of E\pei unenis — ^Tw'enty-one rabbits w'eie used in this 
senes One cubic centiinetei of an emulsion containing tiom 1,000000 
to 500,000,000 anthiax bacilli was injected into the bronchopulmonai} 
tree ot every labliit in the manner indicated 

Three of the twenty-one animals died wnthm twm oi three days as a 
result of a fault} technic, the characteristic gelatinous edema w'as present 
111 the area of inoculation Tlnee labbits died liecause insufficient pie- 
cautions w'eie taken to avoid local contamination they were regaided 
theietoie, as contiols The lemaining fifteen animals in wdnch the 
desciilied technic was stiictly adheied to sunuied the heaiy intia- 
tracheal injections 

The following aie protocols of two exiieinnents that aie characteiis- 
tic of the whole senes 

Protocol 22 On Nov 20, 1928, rabbits 125 and 126, weighing each about 2 5 
Kg, were inoculated via the trachea vvuth 300,000,000 anthrax bacilli, emulsified in 
1 cc of a phjsiologic solution of sodium chloride The animals were not anes- 
thetized and the customarv precautions vv'ere taken to av'oid local contamination 
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The animals remained sj^mptom-free, and when killed b\ an air embolus three 
W'eeks later, the examination of their lungs revealed no pathologic changes 

Control Rabbit 127 of the same breed, color and W'eight as rabbits 125 and 
126 receued subcutaneously about 50,000 bacilli, the animal was found dead in 
Us cage about seventy hours after the infection, with typical anthrax 

Protocol 43 Rabbits 151 and 152, weighing each about 2 Kg, received into 
the lungs by waj of the trachea about 500,000,000 anthrax bacilli emulsified m 
1 cc of a physiologic solution of sodium chloride When killed eighteen da\ s 
later, they show^ed no disease 

Control Rabbit 153 that recened simultaneously and wuthout any local pre- 
cautions an intratracheal injection of one twentieth of the amount given to rabbits 
151 and 152 died fiftj-twm hours later wuth typical anthrax 

The experiments showed that manifold fatal doses of the anthiax 
bacillus can be introduced into the lungs of the rabbit with impunity 
when the micro-organism is brought directly m contact with the pul- 
monary tissue 

That the lungs repiesent an unfavorable pathwa} for infection wuth 
pathogenic micro-oiganisms of othei kinds has been demonstrated on 
many occasions In animals infected by wa} of the trachea septicemia 
has failed to develop m most instances, and no local lesions have been 
disclosed 

Of particular interest aie the experiments with the production of 
pneumonia in animals Pneumococcus pneunwmae is legarded as being 
the organism par excellence tor the infection of the lungs, yet no 
obsener has ever been able to produce pneumonia m the rabbit, the 
gumea-pig or even the mouse in instances m which the trachea was 
chosen as a vehicle foi the coccus 

The harmlessness of the anthrax bacillus to small laboratory animals 
when the germ is introduced into the lung m the manner described has 
been stressed recently by Besredka,- who produced evidences to show 
that 111 the gumea-pig and m the rabbit the skin is the single organ diat 
IS susceptible to infection wuth Bacilbis antJnacis 

Fiom the experiments here reported it will be seen that the bacillus 
IS innocuous m the rabbit when introduced by w^ay of the uninjured 
respirator} tract 

The mechanism of the pulmonary resistance wall be analyzed m the 
section to follow 

Second Senes of Expcnnicnts — In the second series of experiments, 
the animals w'ere killed by an air embolus at foit\-one different intervals 
aftei the intratracheal infection the intervals langmg fiom three minutes 
to thirty da>s These experiments, too, w^ere accompanied by “controls” 
infected subcutaneous!} wath one tw'ent} -fifth oi one fiftieth of the 
amount used in the iiiti ati acheal injections The freshly lemoved lungs 

2 Besredka, A Vaccination par voie cutanee Charbon Cuti-mfection, 
cuti-\accination, cuti-nniniinite Ann de ITnst Pasteur 35 421 1921 
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\\eie fixed in a solution of tovinaldehjde and in Zenkei s fluid The 
staining method recenth desciibed b) Lillie - foi giam-positne bacilli 
ininished lesults compaiable \Mth those of the customan Gram-^^ eigert 
stain 

A lesume of the histologic changes found in the lungs follows 

When the lungs were examined under the microscope about five minutes after 
the infection took place, the micro-organism vas found singh or m siUcdl groups 



Fig 1 — Proliferation of cells of the pulmonar^ septums and phagocitosis of 
anthrax bacilli by these cells, Giam-Weigert stain, X 600 The animal vas killed 
about fortj-five minutes after the intratracheal infection 


or as long whiplike lilaments Ijing in the lumen of the aheoli adiacent to the 
septums The bacillus was perfecth stained showing no apparent morphologic 
changes The blood vessels show'cd no congestion, and no migration of cellular 
elements from the blood could be noticed However, already at this period the 
pulmonarv tissue was striking in that it showed marked swelling of the cells 
lining the alveolar W'all and of those present in the septums These cells were 

1 Lillie, R D The Gram Stain A Quick Afethod for S aining Gram- 
Postue Organisms in the Tissues Arch Path 5 828 (Ara\) 1928 
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each the size of a large hmphocjte and had each an oral or bean-shaped eccentric 
nucleus w ith a c\ toplasm that show ed large and small vacuoles large number 
of these cells lav free in the alveolar lumen and contained one or manj- agglu- 
tinated bacilli In maii.v places, the gram-positive micro-organism rvas outside of 
but intimateh close to the cell , apparently the cell had not yet succeeded m 
“engulfing’ it (fig 1) 

In the follow'ing minutes, that is ten, fifteen, twent} and up to about one 
hour, the cellular reaction w'as found to be increasing in intensit), as evidenced 
by multiplication and bv sw'elhng of the cells lining the septums, a great number 



L lapp 


Tig 2 — Prohfeiation of the cells of the pulmonar}^ septums and phagocytosis 
of anthrax bacilli, wdiich are agglutinated and fragmented In some cells, the 
bacillus IS seen as minute black (gram-poSitive) “dots”, Gram-Weigert stain 
X 600 The animal was killed about two hours after the intratracheal infection 


of which, having separated from the wall, had migrated into the air sacs The 
phagocvtosis of the bacillus bv these cells had largelj increased, and the micio- 
orgamsm itself showed swelling -with hazv outlines, and often “crumbling” into 
small particles The whiphke threads noted in the first few minutes had disap- 
peared (fig 2) 

The “exudate” was moderate and there was no striking outpouring of ce'ls 
The bacilli apparentlv did not multipl 5 in the lung On the contrar}"^, with ev'erv 
added ten or fifteen minute interval, thev appeared to be scantier, and those still 
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picsent showed disfiguration and fragmentation After periods of two or thiee 
hours, the elongated, “slim” anthrax bacillus could be seen mostly as intracellular 
minute “dots” stained with the Gram stain Within the next tw'o or three hours, 
e\en these remnants of the pathogenic organism had entirel}'- disappeared (fig 3) 
The cellular exudate bj' this time had largely disappeared, but the cells alongside 
the w'all of the air sac w'ere still sw'ollen with large h^ perchromatic nuclei and 
the entire lung appeared under the microscope to show a marked increase in 
“nuclei ” 



Fig 3 — ^Lung of a rabbit infected with the anthrax bacillus aia the trachea 
Gram-Weigert stain , X 600 The animal w'as killed about sea en hours after the 
infection took place The bacillus has entirely disappeared from the lung Bacil- 
lar\ remnants, seen as gram-positive “dots,” can still be found in the c}'toplasin 
of the free ameboid macrophages The cellular exudate is insignificant, but the 
cells alongside the septums are still “swollen,” and are increased m number 

The anthrax bacillus had thus disappeared from the lung within a period ot 
from SIX to eight hours, and the pulmonary tissue at this period showed no pai- 
ticular changes 

The lymph nodes showed no changes The blood from eAerj killed animal 
was cultivated invariably w'lth negatne results The liver, the spleen and the 
bone-marrow show'ed no histologic change and no gram-positive bacilli These 
V iscera were not cultn ated or inoculated into animals for the purpose of detecting 
the possible presence of the anthrax bacillus 
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INTERPRETATION OI- EXPERIMENTS 

It may be seen that (1) a micio-organism of eien such high 
pathogenicit}' as the anthiax bacillus causes no disease in the animal 
when introduced diiectly into the lungs, and (2) the micro-oigamsm is 
destioyed in the lungs with great lapidity by local cellulai elements 
found within the septums and alongside the wail of the an sacs From 
this study It also appeals that the reaction of the lung to a virtual 
infection with a highl} pathogenic bacillus resembles closeh that of the 
“model infection” with dyes and oils desciibed m pievious lepoits^ 
Following ni) earlier studies,^ the defensive appaiatus of the lung 
has been the object of new investigations by numerous workeis The 
discussion has centeied aiound (1) the lining of the an sacs that is, 
whether it repiesents a continuous or a discontinuous la}ei ot cells, 
(2) the role of the cells “lining” the alveolai wall in mflammatoi} and 
congestive piocesses of the lung, and (3) the natuie of these cells, i e , 
whether they are endodermal oi mesodei mal 

These questions, which have been discussed at length in pieiiotis 
publications,^ will be biiefly consideied heie 

With regard to the lining of the an sacs, theie is at the present time 
a prevalence of opinion that the walls of the alveoli aie lined, not b} a 
syncytial row of cells, but by scatteied gioups of cells, vhich aie 
conspicuous at the bifui cation of the capillaiies, similai to the Kupfter 
cells m the hvei The alveolai wall is theiefoie viituall} “naked ” 

It is interesting that the fact of the “nakedness” of the an sacs was 
appaiently known to some oldei obseivers Thus in studying the absoib- 
ing power of the mucous membiane of difteient oigans Claude Bei- 
iiaid * found that toxins and poisons are absoibed b} wai of the alveolai 
surface as rapidly as by way of the blood stream He noticed that 
cm aie placed on the mucosa of the bionchi caused no harm to the ani- 
mal, but that when this alkaloid was “pushed” into the alveoli it killed 
the animal as rapidly as if it had been injected into the ciiculation 
Claude Bernaid attributed this phenomenon to the “absence d'un epi- 
thelium protecteur a la suiface des vesicules pulmonaires ’ In a lecent 
investigation, the French pathologist, Pohcard,'’ stated “The i espii atory 
suiface of the lung ought to be compared to an open wound (a une 
plaie vive) ” This is of importance m that the pulmonaiy lespiiation is 
not pel formed thiough the intermediary of the “lespiiatoiy epithelium,” 
as has been thought by ph} siologists, but the alveolai air appaiently 
comes 111 diiect contact wuth the mesencliAine 

4 Bernard, Claude Legons sur Ics effets des substances toxiques et medica- 
menteuses, Pans, Bailliere, Tindall & Cox, 1857 

5 Pohcard A Les noui elles idees cur la disposition de la surface respira- 
toire Presse ined 37 1243 (Oct 5) 1929 
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Likewibe, the notion that the “reachl} a\ailable” alveolar phagoqtes 
aie not impoited hut aie locally pioduced has come to be accepted b} 
Aschofif (Seeman'") In Gai dner and Smith " and b} Policaid ^ Whereas 
lioweAcr Gaidnei and Smith have tiacecl the origin of the pulmonary 
phagoc}te to the connectne tissue of the septums, entirely disregaiding 
the actn it} of the “ah eolai epithelium,” the othei authors mentioned are 
m complete accord with me that the “ah'^eolar epithelium” is par excel- 
lence the progemtoi ot the fiee alveolar ameboid maciophage 

There lemains to be consideied the natuie of the “alveolar 
epithelium ” 

Seeman in a series of lecent obser\ations inspiied by Aschoft, 
tound as I did that m pathologic ciisiimstances the ‘alveolar epi- 
thelium’ piolifeiates nith an amazing promjitness, that it sepaiates 
from the alveolai nail foiming the intia-alveolai exudate, that both the 
hxed ( ‘lining” the septum) and the sessile cells (exudate) are phago- 
c}tic par excellence He maintained ne\ertheless that the bronchiolai 
and the ah eolai cells aie cndodeimal because the} display similar 
appearances nhen impiegnated with sihei nitiate He did not discuss 
the striking ditteiences betneen the ‘ sedentai}’ bronchiolar cell and its 
“lestless ’ nandeiing jiohmoiphic neighbor the ah eolai wall cell, except 
the phagocitosis Concerning this mattei he said 

The outstanding phagoc\tic actuity of the ah eolai epithelium’ 
should not stiipiise us it we remember that occasionalh the liver, kidne}, 
adrenal and testiculai cells aie stiongl} phagoc}tic ’ 

Those iamihai with Asthoft’s contributions to the pioblem of the 
leticulo-endothehal s}stem will lemember that this opinion expressed by 
Seeman is but a part ol a statement jiievioush made b} his teacher 
Aschoft In quoting Ribheit and Rossle to the eftect that the hepatic 
and lenal epithelial cells aic phagoc}tic Aschoft '' added however 

Das gelegentlich alle moglichen Zclkn grohcrc rremclkorper in sich 
aufnehmen, das heist als ^lakropliagen erscheineii koiintn ist btkannt Es 

gibt kaum eine tixe Zelle cler tierschen Orgaiiisiniis iielche nicht imstande ware 
unter Umstanden andere Zellen Fremdkorper Parasiteii, in sich auf7unehinen und 
7u lerdauen Sind sie deswegen fiinktionell gleichwertig^ Xicht in genngsten 
Es handelt sich hier nur uin eine alien Zellen 7nkommende Teilfunktion, die der 


6 Seeman, G EAber den feineren Ban der Lungenah eole, Beitr 7 path 
\nat u z allg Path 81 508 1928-1929 

7 Gardner L U, and Smith D T The Origin of A.heolar Phagocites 
Studied m Paraftin Sections of Tissue Stained Supraiitalh vith Xeutral Red, 
Am J Path 3 445, 1927 

8 \schoff, L Das reticulo-endothehale Si stem, m Schittenhelm, A Hand- 
buch der Krankheiten des Blutes und der blutbildendes Organe, Berlin, Julius 
Springer 1925 eol 2 p 473 
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Verdauung Also muss man nach anderen jMerkmalen suchen Die Phagocytose 
ist nur eine bei den uns hier beschaftigenden Zellen (reticulo-endothelial) ganz 
bcsoiideis staik ausgespragte Eigenschaft Die Intensitat, die Hanfigkeit der Pha- 
goci tose 1 st bier das entscheidende 

( It IS known that occasionally eiery possible cell Mill “sm alloy” coarse 

foreign elements , i e , it ivill act as a macrophage There is hardly a 

fixed cell in the animal organism that is not m a position under certain circum- 
stances to srvallow and to digest other cells, foreign bodies and parasites Are 
the\, thereby, functionally identicaP Not to the slightest degree There is con- 
cerned here one of the functions proper to every cell, that is, of digestion One 
must therefore also look for other characteristics In the cells with ivhich we are 
concerned (the reticulo-endothelial) phagocytosis is onh one propertr yliich is 
paiticiilmly mm led The intensity and the amount of phagocitosis are here the 
deciding factors ) 

This conception o{ pliagoc) tosis, expiessed foi the fiist time by 
Metchmkofif, is at the present time the one accepted b} all obseneis (see 
also Lubaisch '*) It is tine that the hepatic cell, the renal cell and other 
fixed cells “engulf” ei3dhiocytes and other foreign elements However, 
when stimulated by these substances, these cells do not undergo mor- 
phologic changes, and do not proliferate, they do not separate from 
then customary seat to continue in “the space” then phagoc}tic activities , 
they do not take part in the formation of the tubercle (epithelioid cells) 
in tuberculosis, and do not form giant cells In brief then phagocytic 
properties are onl} casual and passive, whereas that of the “alveolar 
epithelium” closely approaches that of the Kupftei cells and that of the 
cells lining the sinuses of the spleen and the bone inaiiow They also 
apparently take part m the extiahepatic foi matron of bile 

It IS interesting that Seeinan, too, although regarding the alveolar 
cells as epithelial, nevertheless accepted then role as essentially defensive 
Thus, he wrote ^ 

Es hegt daher der Gedanke nahe, den Ausdruck “rcspiratonsches Epithel 
uberhaupt fallen zu lassen und die A-E nur als besonders differenzierte Abwehrele- 
mente zur Beseitiguiig exogener und endogener Schadigungsfaktoren zu charak- 
tcrisieren 

(It would be more appropriate to abandon altogether the expression “respiratory 
epithelium” and to characterize the aheolar epithelium (A E ) onh as elements 
of defense especialh differentiated for the purpose of eliminating exogenous an 1 
endogenous noxious agents I 

The inteiest of this new conception of the pulmonan stiuctuie is 
ecident m connection with the respirator} function of the lungs spoken 
of 111 the eail} part of this paper It also plausibh explains the impos- 
sibility of expel imentalh inducing a generalized oi a pulmonary disease 
In pathogenic micro-oiganisms introduced into the normal lung by way 

9 Lubarsch, O Uelitr Phagocytose und Plngocrteii Klin Wchnschr 4 
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ot the trachea No one has been able to produce pneumonia in this wa} 
in a 1101 mal animal Onl)'- b} altering the sensitn^eness of the animal 
has it been possible to cause m the laboraton animal a specific local 
disease or to oierpouei the pulmonaiy baiiiei, pioducing septicemia 
Thus, -tthen Besredka injected into the lung ot the rabbit by -wa} of 
the tiachea “one half a culture on agai” of the paiatjphoid bacillus it 
\\as uell tolerated by the animal But when the bacteiial infection was 
pieceded by the injection into the labbit’s lung of 0 5 cc of a 5 pei cent 
solution of bile “one hundiedth of the jiaiatyphoid cultuie” killed the 
animal Bile in the insignificant amount and the weak solution that was 
used twent}-foui houis prior to the bacterial injection causes no changes 
111 the lungs, as levealed undei the micioscope The bile m all probability 
mereh alters the normal sensitiveness of the pulmonary “defensive 
appaiatus Paikei and Pajipenheimei too, b\ infecting guinea-pigs 
b} ua} ot tiachea with the pneumococcus, found pulmonaiy lesions that 
uere mild and tiansitoi}'^ But b}'' “altering the reaction of the guinea- 
pig,” the} veie able to pioduce a pneumonic piocess in this animal Like- 
wise, Stillman^- m inhalation expeiiments, obtained positne results in 
the mouse onl} alter the rodent had been pieMOUsl} intoxicated with 
alcohol 

It IS most lemaikable that the exquisitely thin and “naked” alveolar 
wall, wdiich IS highl} peimeable to fluids, is, as a rule, impassable to 
finel) emulsified bacteiia, which aie, moieovei, destiO}ed in the air 
spaces Appaientl} analogous to the livei and the spleen, the lungs 
also play a role m the defense of the oiganism, as was indeed demon- 
stiated in the experiments herein leported As elsewhere m the bod}, 
the defensive mechanism of the lungs lies m the pulmonary mesenchyme, 
of which the cells “lining ’ the aheoli aie an essential part 

SUilMARY 

The intratracheal introduction of anthiax bacilli causes no disease in 
labbits, piOMded the extiapulmonaiy tissues are spaied contamination 
The mici o-organisms so inoculated are retained by the lungs and are 
destio} ed w ithin a few houis after the infection 

The destiuction of the highly pathogenic bacilli is perfoimed b} 
macrophages by way of phagocytosis 

10 Besredka A Infection et -vaccination par voie tracheale, Ann de I’lnst 
Pasteur 34 361, 1920 

11 Parker Julia, and Pappenheimer, A j\I E-^perimental Pneumonia in 
Guinea-Pigs, J Lxper IMed 48 695, 1928 

12 Stillman E G Persistence of Inspired Bacteria in the Lungs of Alco- 
holized Mice I Exper Aled 40 353, 1924 
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The cells found m groups alongside the wall of the an sacs (so-called 
“alveolar epithelium”) pla}'' the outstanding role in the phagocytosis of 
the anthiax bacilli 

The expel mients haAe likewise shown that the pulmonary reaction 
to this “vii trial” infection is akin to the “model infections” with Mtal 
dyes and oils repoited m eailiei studies^ 

This vork was made possible through the assistance of Professor Harvey 
Cushing The experiments were conducted m the laboratory of Professor Hans 
Zinsser 



A COMPARISON OF AUTOTRANSPLANTATION, HOMOIO- 
TRANS PLANTATION AND HETEROTRANSPLAN- 
TATION OF BLOOD CLOTS* 


LEO LOEB 

ST LOUIS 

In a pieceding papei, I analyzed the leactions of the ginnea-pig host 
against autotransplantation and homoioti ansplantation ot blood clots ^ 
I observed that the characteiistic differences that are found between the 
leactions of the host against autoti ansplanted and homoioti ansplanted 
tissues, if Ining mateiial is used foi the tiansplantations aie lacking oi 
almost lacking in the case of the coiiespondmg tiansplants of blood 
clots, and I concluded, theiefoie, that living, metabolizing tissue is 
necessaiy it one is to obtain t3q)iCcil homoioieactions In a tew pieh- 
minaiy expeiiments, on the othei hand, I lound some indications that 
t}pical heteioreactions take place also aftei ti ansplantation of blood 
coagula, proMded that the lattei aie ti ansplanted into animals ot a 
different species, and I suggested, theiefoie that heteiotoxins ma^ be 
given off eren b}^ nonmetabohzing, dead tissues In the piesent investi- 
gations, I wished to test the coriectness of the conclusions at vhich I 
aiiived pieMousl) In the fiist place I lepeated the homoioti ansplanta- 
tions of blood clots in the gumea-pig and then compaied vith these 
^allous kinds of heteioti ansplantation of blood coagula in the guinea-p’g 
as well as in the lat 

AUTOTRANSPLAXT MIOK AND HOMOIOIR VXSPL-VXT VTIOX OP 
BLOOD CLOTS IN THE GLIXEA-PIG 

In general, in case of homoiotransjilantation ot blood clots the 
leaction on the part of the suiiounding host tissue ton aid the clot is lela- 
tnel} slight and simple The host leacts essential!} nith the mobiliza- 
tion of fibi oblasts which soon suiiound the clot m a thin knei and 
tonard the periphei} of the lavei foim fibiillai connectne tissue in 
this way pioducing a capsule At the innei aspect ot the lattei the 
fibi oblasts lemain active and penetrate in raiious diiections into the 
clot, either turning towaid and into it at light angles oi foiming a net- 
n ork of cells in the clot In this war ther mar peneti ate deeplr into it 

■ r 

'■ Submitted for publication starch 13 1930 
From the Department of Pathologr Wasbington LimtrMti School of 
Alcdicine 

1 Loeb, Leo T Reseircb 37 353 1918 Riol Bull 40 143 1921 
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The unfavoiable conditions of nourishment and of oxygen supply that 
obtain Avithin the clot cause many of these cells to perish here Then 
piotoplasm becomes admixed with the coagulum, and thus a mixtuie of 
clot and fibioplasm replaces the pure blood clot It is this mixtuie that 
IS gradually oiganized by newly ingrowing connective tissue cells The 
led-staining clot material, to which, as stated, in places fibroplasm is 
admixed, may leach diiectly to the connective tissue capsule, to which 
It IS adherent During the process of organization, changes take place in 
the coagulum under the influence of the invading host cells, which aie 
ai ranged here often m the form of parallel and concentric rows In the 
course of this provisional organization, the clot may thus be trans- 
formed into a homogeneous mass, which then sometimes disintegrates 
into granular mateiial from which the hemoglobin is washed out As 
far as I can make out, the latter changes take place, at least in part, 
within the invading host cells, which have acted as phagocytes towaid 
this mateiial, and subsequently, when these cells dissolve, a hyaline 
material remains At a still later phase of organization, when the 
invading fibi oblasts become more numerous, the material between the 
cells becomes m part dissolved, and thus vacuolar structures develop 
between the fibroblasts , fibrils are produced and connective tissue is 
formed However, in this organized mateiial, replacing parts of the 
former clot some remnants of the coagulum or rather of the coagulum- 
fibroplasm mixtuie may still be found in the form of thick fibers stain- 
ing red with eosin Such red often wavy fibers sometimes envelop a 
great part of the periphery of the clot, demarcating it from the surround- 
ing connective tissue capsule Presumably, therefore, these red fibers 
lepresent clot material transformed into fibers under the influence of 
the fibroblasts In addition, there are other coarse, red-staining fibers 
in the connectn^e tissue capsule which owe then origin to changes that 
take place in the muscle tissue on which the tiansplanted clot has been 
placed Here degenerations occur and the growing and mobile fibro- 
blastic cells ma} carry necrotic and sometimes also regenerating muscle 
fibers, with then chaiactenstic chains of nuclei, away from the muscle 
into the fibi oblastic-fibrillar connective tissue and toward the margin of, 
oi sometimes e\ en into the clot 

In the eaily stages of the invasion of the clot by fibroblasts, accom- 
panied perhaps bv monocytes, part of the coagulum may take on a bluish 
stain with hematoxylin, piobably owing to the disintegration of nucleai 
mateiial of the in\ading cells Later, from about the seventh day on 
central paits of th^ clot sometimes become converted into hard clumps 
of a hyaline i eddish oi greenish material, aiound which cells of the host 
tis_sue form foieign body giant and epithelioid cells Neaiby some fibro- 
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blasts enlarge, and a fibrillar capsule develops ai ound and between some 
of these clumps, and together with blood pigment and a few lymphocytes, 
which aie found in the sunounding tissue they may at a relatively late 
date, from about fifteen to eighteen days after transplantation, repiesent 
the last lemnants of the clot, occasionally, however, there may still be 
seen at that time some remaining parts of typical coagulum in process of 
oiganization Within the giant cells can be observed particles of the 
hyaline haid mateiial or of blood pigment which they have taken up, also 
within the epithelioid cells and large fibroblasts, such granules may be 
found Blood vessels develop in the surrounding tissue and grow toward 
the lemnants of the clot oi towaid these hyaline clumps At earlier 
stages of the organization, branching blood vessels, likewise, may grow 
into the clot Rupture of these blood capillaiies in certain places may 
occasionally give rise to hemorrhages in the periphery of the clot, and it 
IS possible that the looser blood coagulum, which is found here and there 
sui rounding the densei red-staining cential parts of the coagulum, may 
owe its origin to such hemorrhages 

Lymphocytes, on the whole, aie insignificant in this process Small 
collections of these cells may now and then be found around vessels in 
the connective tissue capsule, or occasionally they accompany the fibro- 
blasts during the piocess of oiganization of the coagulum On the 
whole they are an inconstant constituent of the organizing host connec- 
tive tissue Likewise phagocytosis, although it may occur after homoio- 
transplantation of blood clot, is, on the whole, not a prominent feature, 
and I have not obseived phagocytes producing a tissue-like formation 
here, as they do m the case of heterotransplantation Also, collections of 
polymoiphonuclear leukocytes, while they are seen occasionally in or 
aiound the clot, are rare, and their presence is probably a sign of an 
accidental local infection of the blood coagulum Small accumulations 
of leukocytes, whenever they occur, do not, as a lule, alter the reaction 
of the host tissue to the transplanted clot, except that near the area of 
infection the number of lymphocytes may possibly be somewhat greater 
than elsewhere Such are the main featuies of the reactions of the 
guinea-pig toward homoiotransplanted blood clots On the whole, these 
reactions are indications of a simple organization of the clot mainly by 
fibroblasts, and the development of a relatively thin capsule of fibrillar 
connective tissue around the coagulum 

HETEROTRANSPLANTATION OF BLOOD CLOTS 

I shall now compare with the fate of blood clots after the homoio- 
transplantation of blood clot that after heterotransplantation Ror this 
purpose, I used clots obtained fiom the blood of chicken, rabbit and 
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guinea-pig, and transplanted the coagula into guinea-pigs and lats The 
blood was obtained in each case, undei aseptic piecautions, either fiom 
a vein oi fioin the heart of the animals, by means of a S}nnge, and 
poured into a petii dish, wheie it was allowed to clot It was then kept 
for from one to two da3's on ice, attei which peiiod pieces weie cut out 
from the coagulum and tiansplanted into the subcutaneous tissue of 
guinea-pigs and lats, likewise under aseptic piecautions At vaiious 
periods of time, what lemained of the blood clot, togethei with the sur- 
rounding tissue, was lemoved for micioscopic examination, it was 
embedded in paiaffin and sectioned The technic used in these experi- 
ments was theiefore in all essential lespects the same as that used pie- 
viously in the case of homoiotiansplantation of blood clots in the 
guinea-pig 

Obscivatioiis on Ti ansplantahon of Chicken Blood Clot into Guinea- 
Pig and Rat — In this senes, thiit3'^-foui tiansplanted pieces were 
recovered and examined I shall limit m3'^self to a desciiption of the 
observations at certain selected peiiods following ti ansplantation 

After Three Days Aftei three da3’^s, a fibrous capsule, which is 
thin in the lat and, in places, thickei m the gumea-pig, suiiounds the 
clot In both guinea-pig and lat, large mononuclear cells appear aiound 
the dense cential nucleated coagulum, they act as phagocytes and take 
up the nucleated erythiocytes They also penetiate into the coagulum 
111 the guiiiea-pig there are noticeable peiipheral areas, in winch hemol- 
ysis has taken place and only fibers remain , also in the rat there may be 
in the periphery a network of fibiin, and elsewheie the hemoglobin ot 
peripheral erythroc3"tes has m pai t been dissolved, so that only nuclei are 
left Howevei, in other places well pieseived erythi oc3'tes with hemo- 
globin are still seen, and while such cells ma3'- also be taken up b3'^ 
phagocytes, it is especially the nucleated hemolyzed corpuscles which ai e 
being phagocytosed Not only the phagocytic cells, but also some fibro- 
blasts and potymorphonuclear leukocytes penetrate into the clot, and 
around the vessels outside the connective tissue capsule there may be 
collections of lymphoc3des and some polymoiphonuclear leukocytes 
Especially m the gumea-pig, one finds the lattei kind of cells even within 
the connective tissue capsule 

After Seven and Eight Days In the peiiod between seven and eight 
da3rs following transplantation of chicken blood clots into the lat and 
guinea-pig, one finds, on the whole, similar conditions m both species 
One can distinguish foui zones in the transplants and m the surrounding 
host tissue In the center is a dense nucleated clot It is surrounded, at 
least in places, by coagulum showing an early stage of hemol3'^sis, the 
nuclei are here dissolved Around this aiea one finds a zone in which 
more marked processes of solution have takeli place, theie are fibiin 
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fibeis 01 lemnants of laige phagocytes that had taken up eiythrocytes 
and thus contributed to the disintegi ation and solution of the clot 
Fibroblasts aie moving into this zone, especially along the fibers There 
may be heie also some polymoiphonucleai leukocytes and lymphocytes oi 
maciophages Suiiounding this zone is the connective tissue capsule 
foimed bi the host It is more cellulai and iicher in fibi oblasts and 
capillaries in the inner pait, while it is moie fibrillai m the outer layer, 
between the connective tissue fibers of this capsule, theie may^ be seen 
some fibnn bands as remnants of the clot, which otheiwise has been 
oiganized In some places, collections of phagocvtes containing red 
corpuscles aie found within the capsule It may^ then be assumed that 
a considerable pait of the oiiginal blood clot has been replaced by con- 
nective tissue 

The obseivations on these specimens differ from those in autotians- 
planted and homoioti ansplanted clots, in that m the heteiotianplants 
there is much moie infiltration of the connective tissue with lymphocytes, 
eithei single ones or groups of them , also polymorphonucleai leukocytes 
may be here m varynng numbeis In places, the connective tissue sur- 
lounding the transplant has the appearance of a small cell granulation 
tissue growing into the clot, and where the solid clot i caches directly’’ to 
the connective tissue capsule, such tissue may penetrate into it In othei 
places, fibroblasts enter and spiead into the coagulum, contributing to 
its organization, but especially’’ characteristic are collections of mono- 
nucleai phagocytes which surround the dense clot and even invade it 
These cells take up particles of coagulum and thus help to dissolve and 
destroy it In the penphery’’, such phagocytes may^ be so numeious and 
mav be aiianged m such a regular fashion that a tissue-hke formation 
results, It is, peihaps through secondary'^ dismtegi ation of these cells 
that in some cases, the peripheral cavities foim, to which I referred 

In other cases the hvperemic zone and the accumulations of ly'^mpho- 
cvtes may be less conspicuous or lacking altogethei, and one sees merely 
phagocytes sui rounded by a layer of fibroblastic fibiillai connective 
tissue concentncalff arranged aiound the remnants of the clot into 
which numeious fibroblasts may’’ grow in a radial diiection Occa- 
sionalh seen m the capsule aie some peripheral hemoirhages, apparently 
due to ruptuie of capillaries of the host In some cases cavities are 
found 111 the central clot, caused by' the activity of large numbers of 
polymiorphonucleai leukocy tes It is possible that, m such cases there is 
localized bacterial infection in the coagulum, in some peripheial areas it 
IS not ahiays ceitain what part is play'ed m the processes of solution by 
the hemolysins dei eloping or performed in the host, by' phagocytes oi 
by' poh'inoi phoniiclear leukocy'tes, the latter possibh liar'e been attracted 
by some bacteiia contaminating the transplanted blood clot Whateier 
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the mechanism lesponsihle for them, these chfiferences between the 
homoioti ansplanted and hetei oti ansplanted clot, aie piesent notwith- 
standing the fact that the same technic has been used m transplanting 
both types of clot and one is theiefoie justified in attiibuting the 
essential diflreiences, not to accidental bacteiial contamination but to the 
difference in the leaction of the host to the different tjpes of blood clots 

After Ten and Eleven Days Aftei ten and ele\ en days one finds in 
the lat conditions similar to those seen in eailiei specimens Theie is a 
cential clot suiiounded by phagocytic cells, which aie filled with nuclei 
of eiythiocytes The clot may reach to the peripheial connective tissue 
capsule, or it may be suiiounded by'^ a zone m which the coagulum has 
been partly or entirely dissolved and in which there is now seen a net of 
fibrin fibers, with many phagocytic cells, fibi oblasts, some polymoipho- 
nucleai leukocytes and lymphocydes In othei places, one finds merely^ 
coagulated plasma without cells In the peiipheial capsule the fibio- 
blasts are usually aiianged concenti ically^ while the capillaries lun 
vertically to the clot , also cells containing blood pigment may be found m 
this capsule, which is thick and contains masses of lymphocytes and some 
polymiorphonucleai leukocydes The lymiphocydes seem to be especially'" 
numerous adjacent to areas m which the processes of solution have taken 
place As aftei seven and eight day's, one may find, at this peiiod mitotic 
proliferation in the fibroblasts suiioundmg the lemammg paits ot the 
coagulum The oigamzation of the clot has made furthei piogiess, the 
blood vessels aie penetiatmg into it and the hghtstammg dissoKed, as 
well as the solid, zone is being invaded and replaced by fibi oblasts The 
phagocy tes and m places also the polvmoi phonuclear leukocy tes ai e help- 
ing m this woik, being actively' engaged m the destiuction of the 
coagulum 

In the guinea-pig, the phagocytes aie piominent at this period, they 
may surround, m tissue-hke ariangement, the clot and also fill cavities, 
the result of solution m the coagulum , fibers of fibrin may be visible in 
such aieas of solution With the fibi oblasts, in certain places, ly'mpho- 
cytes and potymoi phonuclear leukocytes enter the coagulum These 
cells also may be taken up and digested by phagocytes although the 
latter usually aie filled with nuclei of eiythrocytes The connective 
tissue capsule as a rule is usually' veiy' cellulai, especially' in the aiea 
adjoining the coagulum The peiipheial dissolved areas seem to have 
been organized, at least in pait At the same time, the development of 
fibiillar connective tissue proceeds m the capsule and also in the adjoin- 
ing muscle tissue , m the lattei , leukocy'tes and lymphocytes may' collect 
and produce injiiiy 

After from Twelve to Fouiteen Days After from tweh e to tom teen 
days, the phagocitic cells aie still piominent around as well as inside the 
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guinea-pig clot and, in places, they ma}'' form xanthoma-like tissues The 
phagocytosed lecl corpuscles gradually become dissolved and thus only 
vacuoles lemaiii in the cell bodies of the phagocytic cells In certain 
specimens, polymoiphonuclear leukocytes are pionounced and contribute 
to the processes of solution in the clot There is always leason for 
suspecting the presence of bacteiia wheiever these leukoc}tes are 
numeious, especially when they occui in fissures sepaiating parts of the 
clot In a few cases, I have actuall}’- seen some bacterial colonies in such 
places , but these wei e exceptional 

In general, in the guinea-pig as compaied with the lat, solution is 
moie prominent, and the number of polymorphonucleai leukocytes in 
the clot IS greatei, as is also usually the numbei of lymphocytes which 
collect in the suiiounding connectn'^e tissue capsule One has to consider 
in this connection the possibiht}'^ that, in the gumea-pig, bacteiial con- 
tamination ma}'’ have been more frequent than m the rat The aieas of 
solution seem to decrease in size in the later periods, they ha\e, by this 
time, piobabh been oiganized to a gi eater or lessei extent 

Obsovatwns on Ti amplautatwn of Rabbit Blood Clot into Gwnea- 
Pig and Rat — In this senes, altogethei foity-three transplants were 
lecoveied and examined microscopically at periods ranging between foui 
and sixteen da^s following ti ansplantation 

Aftei Foul and Fne Days After foui and five davs mainly con- 
nective tissue, vith numeious fibi oblasts, and a more outei fibiillar zone 
sui round the clot, while fibroblasts and, perhaps, othei mononucleai 
cells invade it, at fiist, they peiish here and subsequently cause a definite 
oiganization of the clot Blood vessels are pi eminent in certain cases 
Polymorphonucleai leukocytes, lymphocytes and laigei mononuclear 
cells other than fibroblasts are Available in number, they may be either 
numeious oi on the other hand, almost lacking In some specimens 
piocesses of solution have taken place in the peripheral parts of the 
coagulum and a netAvork of fibrin fibers alone remains, Avith polymoi- 
phonucleai leukocytes, lymphocytes and fibi oblasts invading this aiea 
In such cases one may find, also, in the surrounding connectiA’^e tissue 
capsule, a laiger numbei of lymphocytes and some polymorphonucleai 
leukocytes It is possible that when laigei numbei s of leukocytes are 
present, bacteiial contamination has taken place, although clumps of 
bacteria could not be seen in my specimens In the majority of pieces, 
phagocytes ai e absent or at least are not pi ominent at this period , but in 
some cases they can be seen in laiger numbei s in the rat, either aiound a 
central part of the clot oi in the moie peiipheral areas and they take up 
led corpuscles A part of the coagulum has already been replaced by 
connectiAre tissue at this time Again one notices two phases in the 
organization nameh the phase of piovisional organization, in Avhich the 



LOEB— TRANSPLANTATION OF BLOOD CLOTS 


231 


invading cells aie destioyed, and a mixture of fibroplasm and coagulum, 
which paves the way for the second phase of permanent organization 
After Seven, Eight and Nine Days After seven, eight and nine 
days, changes observed are not unlike those found after transplantation 
of chicken clot Certain featuies characteristic of hetei otransplantation 
are added to reactions that aie similar to those observed after homoio- 
transplantation As in the case of homoiotransplantation, one finds a 
connective tissue capsule suriounding the coagulum The inner layer 
of the capsule is richei in fibi oblasts which turn toward the clot, while 
the outer layer is more fibrillar, the fibnllae being, on the whole, arranged 
concentricall} , in contrast with the capillaiies, which often run vertically 
toward the coagulum Between the fibiils of connective tissue, one may 
find remnants of the coagulum, m the form eithei of fibiin fibers, stain- 
ing red with eosin, oi of irregular pieces of clot, which are surrounded 
by connective tissue, occasional!)’', the clot remnant has changed into a 
hyaline material lying between the fibiils of connective tissue Moie 
and more, these remnants of the coagulum are invaded by connective 
tissue and are thus organized In other places, one may find blood 
pigment cells lying in the connective tissue capsule and sometimes 
extending into the surrounding fat tissue 

One may conclude that the peripheral part of the coagulum has been 
organized and that it has been partly leplaced by the connective tissue 
capsule In addition to these fibrin fibers, one may again find remnants 
of necrotic muscle tissue or sometimes even regenerating muscle fibers 
earned into the connective tissue capsule by the fibroblasts developing in 
the surrounding muscle The fibroblasts are actively prohfeiating by 
mitosis The capsule diflfeis from that found after homoiotransplanta- 
tion in that it is often thicker, more infiltrated with small cells, especially 
lymphocytes, and with some polymorphonuclear leukocytes In some 
cases, the capsule resembles granulation tissue From this extreme, one 
notices all transitions to stiuctures that one sees around homoiotraiis- 
plants of blood clot There occur, therefore, variations in different 
places within the same specimen, as well as in specimens obtained from 
different animals The fibi oblasts enter the coagulum and may split off 
parts of it and gradually organize it, lymphocytes and also some pol)-- 
morphonuclear leukocytes accompany the fibroblasts in certain places 
Again there may be found processes of solution in the periphery of the 
coagulum , in some places, erythrocytes may swell , latei solution occui s, 
leading to the formation of cavities which are tiaversed by fibrin bands 
Some lymphoc)tes, polymorphonuclear leukocytes and also fibroblasts, 
the latter often moving along the fibrin fibers, are seen in these cavities 
In addition, there aie frequently noticed polygonal, finely or more 
coarsely vacuolated cells with a sharply demarcated cell membrane, evi- 
dently phagocitic elements, in appearance not unlike xanthoma cells 
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Similar cells occasionally may be seen also within the coaguliim Such 
phagoc}tes sometimes contain remnants of celltilai material which they 
have taken up The presence of these phagocytic cells, the gieatei 
numbei of lymphocytes and also of potymoiphonuclear cells and, above 
all, the solution cavities found m the penpheiy of the clot, differentiate 
these heterotransplanted from homoioti ansplanted coagula In some 
places, the polymorphonuclear cells may be present in laiger numbers in 
the clot and then perish Also other cellular elements that have entered 
the clot are destroyed m the dense coagulum and, by means of this 
provisional organization, help to prepare the way foi the later definite 
oiganization Again in these experiments, it is difficult to determine 
how far bacterial contamination ma}'' be responsible foi the greatei 
number of polymoi phonuclear leukoc)des which one generally finds m 
such heterogenic coagula Only m exceptional cases were bacteria 
actually seen, 3'^et it is piobable that also in other cases dense collections 
of leukocytes aie caused by the piesence of micro-organisms In some 
cases, these cells may possibly also be partly responsible for the forma- 
tion of the peripheral cavities , but in other areas, it seems that phago- 
C3tes help to produce them The essential factoi is, however, in all 
pi obabiht3’’, the hemolytic effect of the foreign seium As stated pre- 
viously, such cavities aie not usuall3'- seen aftei autotiansplantation and 
homoioti ansplantation of coagulum, although in the latter type of trans- 
plantation m my expeiiinents the same technic was used as m the case of 
heteroti ansplantation Except foi the fact that, aftei nine days, the 
greatest pait of the coagulum may have been aheady oiganized in the 
rat, one finds no essential diffei ence between the reactions toward the clot 
m the latter animal and in the guinea-pig 

After fiom Ten to Sixteen DaA's After from ten to sixteen days, 
the changes aie essentiall3^ the same as in the pieceding period, except 
that the organization of the coagulum has progiessed still fuither 
Fibi oblasts move into the coagulum and follow especialE the direction 
of the fibrin fibeis Again the most advanced cells frequently perish, 
duimg this piocess, the nuclei may still remain visible when the c3do- 
plasm has ahead3’- admixed to the coagulum With the fibi oblasts, 
l3anphocytes often invade the coagulum , the latter ai e especially numer- 
ous around the blood vessels in the fiequentl3'^ thick and densely infil- 
tiated capsule which usuall3'^ surrounds the coagulum in a concentric 
diiection The fibroblasts here ma)’’ show mitoses As in the preceding 
period one may find, between the connective tissue structures of the 
capsule remnants of the clot in the form of red-staming fibim fibers or 
of hiahne material which later becomes transformed into fibrillar con- 
nective tissue through the action of fibroblasts Prominent at this time 
are the laige mononuclear phagocytic cells, which also ma3^ penetrate 
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into the coagulum and take up red coipuscles or particles of coagulum 
and occasional!} also some leukoc}tes After this material has been 
digested, finally oi coarsely vacuolai laige cells, forming a xanthoma-hke 
tissue, may remain aiound the coagulum, which thus m the course of 
time, becomes veiy small These cells m some cases leplace a considei- 
able portion of the coagulum, and the}’’ may extend even into the sui- 
lounding connective tissue Only occasionally can giant cells be seen 
aiound remnants of the coagulum, which haie become haid Blood 
pigment cells aie found in the capsule, and they wander also into the 
sui rounding fat tissue Furthermore, some cavities, thiough which 
strands of fibeis lun, are seen between the remaining parts of the 
coagulum and the connective tissue capsule The numbei of polymoi- 
phonucleai leukocytes varies in diflfeient cases, they may be laie oi 
numerous , and it is possible that some cavities owe their origin to these 
leukocytes In othei cases, the presence of the xanthoma-like tissue neai 
such cavities suggests that phagocytic cells may possibly have had some- 
thing to do with the foimation of the cavities 

Ohsei-vatiom on Transplantation of Gmnea-Pig Blood Clot mto Rat 
— In this series, pieces weie examined within a peiiod langing from 
seven to twelve days In principle, one finds heie the same conditions 
as in the case of the other heterotransplantations of blood clots I shall 
note merely the piincipal observations 

After Eight Days After eight da>s, one finds a connective tissue 
capsule aiound the gi eater part of the remaining coagulum , its thickness 
varies in dififeient places On the whole, the tissue is very cellular, and 
Its fibrillar chaiacter is theiefore less piominent at this peiiod Many 
lymphocytes are seen, especially neai the clot and many large mono- 
nuclear cells aie aiound the latter Theie aie visible vaiious interme- 
diary stages in the tiansformation of the blood clot into connective tissue, 
and between the connective tissue cells surrounding the clot, I find red- 
staining fibeis that represent lemnants of coagulum or mixtuies of 
coagulum and the piotoplasm of degeneiated fibi oblasts Such red- 
stainmg fibers may envelop the coagulum and somewhat further toward 
the periphery a net of fibeis appears, between which lounded off fibro- 
blasts or monoc}tes aie enclosed Theie aie also areas that represent a 
mixture of coagulum and cell protoplasm, one deals here with inter- 
mediate stages 111 the organization piocess In the peripher} of the 
capsule, where l}mphocytic infiltration is noticeable, blood pigment cells 
appear, during the organization process, they cairy pai tides of hemo- 
globin derivatives away into the suiiounding tissue Near the clot, theie 
aie again pieces of yellow-stained, solid pai tides of coagulum with many 
giant cells, in some of which the nuclei have become pyknotic While 
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the connective tissue cells are arianged concentricall}^ aiouiid the clot 
the blood vessels run as usual in a ladial direction toward the coagula 

After Eleven Days After eleven days, one finds again, in the 
fibrous tissue capsule, some lemnants of clot in the foim of hyaline 
material, as well as of hemoglobin-containing particles of coagulum 
Likewise there are, in places, in the connective tissue capsule, large 
masses of lymphocytes, as well as some polymorphonuclear leukocytes 
and blood pigment cells Phagocytes, epithelioid m appearance, replace 
paits of the clot, and again there are red-staining fibers, presumably 
representing a mixture of fibroplasm and coagulum, around the coagulum, 
and the majority of the cells between the fibers are phagocytes, contain- 
ing pigment m various stages of disintegration The cells that have 
penetrated farthest into the coagulum are aheady destroyed The pro- 
visional organization is therefore still proceeding, subsequently, the 
organized mateiial is transformed into connective tissue Also at this 
period, some red and yellow pieces of hard material, around which giant 
cells and connective tissue fibers are seen, develop from coagulated mate- 
rial In other specimens, such pieces of pigmented hard blood clot, 
together with foreign body giant cells, epithelioid cells and lymphocytes, 
are the principal remnants of the blood clot In some places theie can be 
seen a pronounced lymphocytic infiltration, while in other places 
vacuolated cells sui round the coagulum In the intenoi of the phago- 
cytic cells, pieces of coagulum, which they have taken up, become 
granular, and this change repiesents a step in the solution of the 
coagulated material The whole is enclosed in a fibrillar or fibrous con- 
nective tissue capsule 

COMMENT 

My aim m this paper was to compare with the tiansplantation of 
living tissues, which were studied in a preceding series of papers, the 
transplantation of cells which have genetically the same constitution as 
other cells of the same organism, but which soon after transplantation 
cease to maintain their specific metabolism and gradually undergo disin- 
tegration and solution The problem was whethei such mateiial would 
call forth the same autoreactions, homoioreactions and heteroreactions 
as were found in the case of ordinaiy metabolizing tissues Do the indi- 
viduality differentials function in such cells as they do m the case of 
normal tissues^ 

I therefore transplanted into the subcutaneous tissue of the guinea- 
pig blood clots from the same guinea-pig (autogenous blood clots), as 
well as from other guinea-pigs (homoiogenous blood clots) Furthei- 
more, I cairied out various kinds of heterotransplantations In the case 
of autotransplantation and homoiotransplantation, I found relatively 
simple reactions on the part of the host tissue The fibroblasts of the 
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host capillaiies invade the coagulum. they foini fiist a provisional 
organization leading to a mixtuie of coagulum and fibroplasm which 
IS then definitely organized by fibi oblasts gi owing into this mateiial 
somewhat later This provisional oiganization leads to the formation of 
various structures, as, foi instance, fibeis staining led with eosin, repie- 
senting mixtures of coagulum and of the protoplasm ot fibroblasts 
Similar structures are also found after transplantation of heteiogenous 
coagula, and both after homoiotiansplantation and hetei oti ansplantion 
there occur, in the fibiillar capsule surrounding the clot, remnants of the 
blood coagulum in the form of led-staining strands of pale hyaline 
material Capillaries participate in the process of oiganization Theie 
are occasionally some lymphocytes visible in the tissue soiiounding the 
clot and accompanying the fibi oblasts m their invasion of the clot, but on 
the whole, they are inconspicuous While one cannot exclude the pos- 
sibility that a slight difference exists between autotiansplantation and 
homoiotransplantation, it ceitainly is not compaiable to such differences 
as one finds after tiansplantation of living tissues Phagocytosis occuis 
during the organization of the homoiogenous blood clot, but it is not a 
conspicuous process, however, phagocytes help occasionally in tians- 
forming the coagulum, within these cells, the particles of clot aie fiist 
split into granules, which then, after the dismtegi ation of the cells 
coalesce to foim a hyaline material Polymorphonuclear leukocytes do 
not play a significant role, and whenever they aie prominent one is justi- 
fied in assuming a contamination of the coagulum with bacteria One 
may, therefore, conclude that the typical homoiotoxms aie not in any 
considerable quantity given off by the nonnucleated eiythiocytes of a 
blood clot Evidentl)'- living and metabolizing cells aie necessaiy for this 
purpose 

Conditions are diffeient aftei tiansplantation of heteiogenous blood 
clots, the leaction of the surrounding host tissue being m this case much 
more pronounced Admixed to the connectne tissue, suriounding and 
invading the clot, there aie generally considerable numbeis of lympho- 
cytes, and the capsule around the coagulum is usually thicker than after 
homoiotransplantation or autotiansplantation, howevei, the number of 
lymphocytes, as well as the thickness of the connective tissue capsule, 
vaiy in different experiments, as well as at different points around the 
same coagulum Furtheimoie. theie are areas with paitial solution of 
the clot, in which various stages m the piocess of solution can be recog- 
nized A further distinction between the leaction of host tissue against 
homogenous and heterogenous clots is the greatei prominence of phago- 
cytic cells m the latter type Phagocytes take up particles of hetero- 
genous clot containing erythiocytes and giadually dissolve them within 
their cell bodies Such phagocytic cells aie fiequentl} seen m great 
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numbeis and occasionally foim a tissue, in appeal ance not unlike 
xanthoma Aiound oi invading the coagtilum, theie aie often piesent 
pol}inoiphonucleai leukocytes These cells aie much moie prominent 
aftei heteiotiansplantation than aftei homoiotiansplantation While it 
IS possible and even piobable that m some cases contamination with 
bacteria is the cause of the inci eased number of these leukocvtes, I do not 
behe\e that this factor is solely lesponsible foi it, because m^ technic was 
the same attei homoiotiansplantation and hetei otransplantation In this 
connection I must lecall the fact that, also aftei heterotiansplantations 
of Oldman tissues, polymoi phonucleai leukocytes aie moie piominent 
than aftei homoiotiansplantation As to the processes of solution which 
take place in the heterogenous coagtila, the\ aie piobably laigeh due to 
the action of the heterogenous seium of the host, as an indication that 
such a piocess occuis one maj considei the swelling of eiythiocytes 
Avhich I vas able to obseive m one specimen, and vhich I considei as a 
first step in the solution of the coagtilum Howevei, it is piobable that, 
m other cases phagocytic cells oi polymorphonucleai leukocytes con- 
tribute to the solution oi cause it altogethei 

One sees then that hetei ogenous blood coagtila call foith much moie 
active leactions on the pait of the host tissue than do autogenous and 
homoiogenotis coagtila Evidently hetei otoxins aie found also in dead 
cells, and mat giadtiall} be exti acted fiom the lattei and thus cause 
leactions on the pait of the host These hetei otoxins being moie actiye 
than homoiotoxins exeit an influence not only on the sensitiye lympho- 
cytes, yhich react to slight chemical alterations m the enyiionment, but 
also on the poh moi phonucleai leukocytes, which respond to strongei 
poisons 

M} lesults confiim thus my eailier conclusions as to the diffeience in 
the chaiactei of homoiotoxins and heterotoxms, and they are also in 
agreement with the experiments of Siebert - who found, in this laboia- 
tor}, that typical heteroreactions can be obtained from caitilage subjected 
to moderate degiees of heat, sufficient to cause the death of the heteio- 
transplant wheieas after homoiotiansplantation a leaction was obtained 
only in case the tiansplant lemained alive Moieovei the mtei action 
which in this case takes place between substances piesent in the blood 
seium of the host and the transplanted hetei ogenous mateiial, leading 
to piocesses of solution, accentuates the leactions of the host cells against 
the tiansplant 

Theie aie some quantitative diffeiences in the effects caused by 
vaiious t\pes of hetei ogenous blood clots, but, in geneial the reactions 
are \en similar in character One may therefore conclude that dying or 
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dead heteiogenous tiansplants may still exeit a specific efitect on the host 
tissue, wheieas the specific homoioi eaction is no longei full) developed 
undei these ciicumstances 

SUMMARY 

The simple piocesses taking place dm mg the oiganization of 
autogenous and homoiogenous blood clots are contiasted with the much 
moie complex piocesses obseived duiing the oiganization of heteio- 
genous blood clots The vai lous t} pes of i eaction that occui m the lattei 
case, represent leactions to heteiotoxins, which lemam actne even in 
dead oi degeneiating tissue in contiast with homoiotoxms which aie 
active only in case of continued life and metabolic actn it} ot the 
transplant 
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A COMPARATIVE STUDY OF CERTAIN METHODS FOR 
THE ESTIMATION OF HEMOGLOBIN 

C A Po^s, M D , AND M Schneider, BS, Long Branch, N J 

Although numerous methods have been introduced and recommended 
foi the deteimination of the hemoglobin content of the blood, they still 
possess certain inherent difficulties or faults that leave much to he 
desired The methods more commonly employed are subject to varying 
degrees of inaccuiac}^, so that the results obtained by the technic in one 
laboratoi} aie often not comparable with those obtained in other labora- 
toiies ffi the same or different technics While other methods are accu- 
late and fuinish data that may be duplicated, they require more time, 
equipment and care than many laboratories can afford 

The satisfactoiy technic for the estimation of hemoglobin, therefore, 
should include in its performance a minimum lequirement of tune, sim- 
plicit)'- and facility of operation, and an accuracy such that results 
obtained can he duplicated A study has accordingly been made of vari- 
ous methods and a technic has been adopted which appears to fulfil the 
conditions stated 

METHODS 

111 this report, we include only the gasometnc technic of Van Slyke and 
Stadie,^ the iron method of Wong,- the more recent colorimetric method of 
New'comer s (the use of a colored glass plate and filter) and one modification of 
the Newcomer method Estimations of the red blood cells have also been made in 
order to supph another means of comparison 

The modification that we have made of the Newcomer method consists of 
(1) the use of 2 5 cc of diluent (approximately tenth-normal hydrochloric acid) 
instead of 5 cc and (2) the use of tw’o colored glass plates w'hich are glued 
together The same amount of blood, 20 cmm, was used The details of the 
determination, therefore, are (1) 20 cmm of blood is added to 2 5 cc of 
diluent, (2) after this is mixed, it is allow'ed to stand thirty minutes, (3) the 
blood mixture is transferred to one cup of a colorimeter, while distilled water is 
added to the other cup, and the double glass plate is inserted under the latter The 
colorimeter used is the Bausch and Lomb microcolorimeter (no 3265), and light 
conditions are kept uniform by emplojing a Palo daylight colorimeter lamp 

In order that the readings obtained b> the colorimeter may be readily trans- 
lated into grams of hemoglobin per hundred cubic centimeters of blood, a table is 
prepared m which are given the values of hemoglobin representative of the differ- 
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ent readings These values are derived from the formula given by Newcomer “ 
3 m which d equals the dilution of the blood (2Sl) and t the reading of the 

colorimeter in millimeters A correction for the thirty minute interval during 
which the diluted blood is allowed to stand before being read has been computed 
to be 1 5 per cent more than the value obtained directly from this formula 


EXPERIMENTAL RESULTS 

The results of previous experience with the original Newcomer color 
plate method were unsatisfactor}'-, because the color elicited was too pale 
for matching the hues in moie commonly encountered ranges For this 
reason, the double plate method, as described, was adopted 


Table 1 — Results of Diffei cut Methods of Do ivutg the Hemoglobin Value of 

Blood 


Specimen of Blood 

Van 

Pons 



Ery throcj te 

Percentage 

(Different Persons) 

Sljke’s 

Nev comer 

W ong’s 

Newcomer’s 

Count 

of Error 

1 

14 40 

14 2 

14 8 



—138 

2 

12 62 

12 7 

13 0 


3 820,000 

+0 63 

3 

12 39 

12 7 

19 0 


0,900,000 

+2 50 

4 

12 o6 

12 9 

13 0 


4,950,000 

+2 61 

5 

11 60 

119 

12 0 


3,860,000 

+2 59 

6 

16 53 

16 4 

16 6 



-1-0 7S 

7 

12 82 

12 9 

12 3 

13 99 

4,630,000 

—0 62 

8 

14 54 

14 72 

14 5 

16 55 

4,540,000 

+1 30 

9 

13 70 

14 0 

14 6 

16 5 

3,750,000 

+219 

10 

13 90 

14 3 

14 6 

17 0 

4,060,000 

+2 87 

11 

10 20 

10 6 

10 7 

12 0 

3,330,000 

+3 90 

12 

15 90 

161 

16 4 

19 0 

4,850,000 

+1 25 

13 

14 70 

14 9 

151 

17 53 

3,900,000 

+1 35 

14 

12 64 

12 9 

12 8 

14 6 

4,940, COO 

+2 05 

15 

10 32 

10 6 

10 7 

10 7 

3,850,000 

+2 71 

16 

13 48 

13 0 

14 0 

14 0 

3,620,000 

+0 89 

17 

12 90 

131 

13 0 

13 0 

3,790,000 

+2 39 

18 

10 64 

11 0 

11 5 

115 

3,900,000 

+2 90 

19 

13 76 

13 8 

14 0 

14 0 

4,820,000 

+0 29 

20 

14 96 

151 

15 4 

15 41 

4,320,000 

+0 93 


Mean average error between Van SljLe’s oxjgen capacity and Newcomer’s +180 per cent 


Obsen^ations have been made on specimens of blood from twent} 
different persons Sufficient blood was collected by venipuncture in 
tubes containing sodium oxalate so that hemoglobin values might be 
determined at the same time by the four different methods enumerated 
(table 1) The results reveal that the values obtained by the modified 
Newcomer method vaiy from those obtained by the Van Slyke and 
Stadie method, by a minimum deviation of 0 29 per cent and a maxi- 
mum of 3 90 per cent The aveiage variation for the twenty deter- 
minations, however, is only 1 80 per cent 

The value obtained by the modified Newcomer method approaches 
more closely the Van Slyke value in sixteen instances, while the Wong 
method gives more neaily the accurate figures in four instances The 
differences in the results obtained by the Wong method and the modified 
Newcomer method are not sufficiently great to justify the assumption 
that the latter method insures more accurate results The facility of the 
modified Newcomer method however, renders it prefeiable In none 
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of the determinations did the newer modification of the Newcomer 
method give the value closest to that obtained by the Van Slyke method 
The normal standaid of hemoglobin as given by different authois 
(table 2) shows marked variations The more commonly employed 
Aalue IS Haldane’s, Avhicli is giA'^en as 13 89 Gm pei hundred cubic 
centimeters of blood Williamson accepted the much highei value of 
16 8 Gm A study of the data in table 1 discloses that Haldane’s figuies 
aie indeed too low foi a normal standard We have accepted the Haden 
standaid (15 8 Gm ) as the noimal 


Table 2 — Hemoglobin Content of Blood Considci ed as Aonnal by Diffcient 
Invcstigatoi s Using Diffcient Methods 




Aicrage Normal 

In^c‘!tlfcato^ 

Alen Stud od 

A'nlue 

Snhli, quoted bj Ivcrn, RAM Clin A Amor S 129, 1021 

Aot stated 

17 20 

\A illiam'ion Arch Int Med IS lOA 1916 

30 

10 80 

Hndcn, R L I A AI A 79 1J9G, 1022 

20 

15 83 

Osgood, E F J Biol Chem ~7 10" 102, 

137 

15 70 

Haldane, I T Ph\siol 18 11 ’1, 1001 

12 

13 89 


COM MEN! 

This lepoit comprises a compaiatne study of the detei mination of 
hemoglobin m the blood with the Van Slvke and Stadie method as the 
standard This method was compared Avnji the iron method of Wong, 
the Newcomer technic m its latest form (i ''“*,-sAe ub=>,of a colored plate 
and filter) and our own modification of thei^ ..comer method as 
described It has been found that the modification suggested most 
near!} appioximates the values derated by the Van Slyke method The 
aierage deviation from the Van Slyke method in determinations in 
tAventy persons was only 1 80 per cent In addition, it is peifoimed AVith 
ease, and it gives similar results on repeated determinations 

The values reported m this study have been given in giams of 
hemoglobin per hundred cubic centimeters of blood This we consider 
a more accuiate and more appropiiate mannei of expressing the deter- 
minations than that more widely employed, i e , in percentage of hemo- 
globin The custom of stating the quantities of the chemical constituents 
of the blood in grams per hundred cubic centimeters of blood establishes 
a pi ecedent which should include hemoglobin values also It has been our 
custom to report hemoglobin determination in grams rather than “pei 
cent” in a large hospital laboratory and more recently m the present 
laborator}'^ In both instances the changes were readily accepted 

SUMMARV AND CONCLUSIONS 

A modification of the NcAvcoiner colorimeti ic method for the deter- 
mination of hemoglobin in the blood is described This modified method 
giA^es values A^aiying on an average 1 80 per cent from those derived by 
the Van Slyke and Stadie method It is managed Avith facility , it does 
not require expensme equipment , is not time consuming and the standaid 
is permanent 

It is suggested that hemoglobin Aalues be expressed in grams per 
hundred cubic centimeters of blood 


General Review 


SMALLPOX AND VACCINIA 

THE PATHOLOGIC HISTOLOGY 

Dedicated to Dr W T Councilman in Honor of His 
Seventy-Sixth Birthday 

R D LILLIE, MD 

Passed Assistant Surgeon, United States Public Health Service 

WASHINCrON, D C 

But little of present importance in the pathologic histology of 
smallpox was desciibed befoie the Euiopean epidemics of 1870 and 
1872 The most attention has naturally enough been devoted to the 
lesions of the skin, but a considerable number of authoi s have described 
also focal lesions of the vaiious internal oigans Recently, these focal 
lesions have been strikingly paralleled by visceral lesions produced 
experimentally in rabbits by the use of especially virulent vaccine 
viruses, the effects of one of which I have had the opportunity of 
studying in detail in about 150 animals This study is being reported 
eleswhere and will be ref ei red to only briefly in this communication 

Owing to the lather considerable number of references on the 
subject, it was thought desirable to discuss the vaiious organs affected 
individually, more especially as that plan was followed in the compre- 
hensive review given in the great woik of Councilman, Magrath and 
Biinckerhoff (1904) I have attempted to make this leview equally 
comprehensive, and must here express my regret that it was necessary 
to derive many of the earlier lefeiences from reviews, as they were 
not available in then originals 

skin 

Barensprung described four stages m the evolution of the pock 
First were seen widening of the blood vessels of the skin, elongation 
of the papillae, thickening of the rete and consequent epithelial eleva- 
tion to form the papule Next followed swelling of the rete cells with 
fluid exudate, foimation of a thick wall laterally and, centrally, separa- 
tion of the cells so that they floated free in the vesicle space between 
the stratum corneum and the papillae In pustulation, the lower part 
of the rete was destroyed by suppuration The fourth, inconstant 
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stage, comprised ulceration Accoidmg to Auspitz and Basch, the 
vesicle was formed by a reticulum containing m its meshes fluid and 
pus cells Both these and the leticulum were considered as derived 
from the epithelium Umbilication was explained as due to changes in 
the epithelium and to evaporation from the central portion Kdebs 
saw a reticulum formed m the middle layers of the epidermis through 
the separation of the epithelial cells by fluid and cellular exudate 

Rindfleisch described serous exudation pioceeding up from the 
papillae, separating the cells and forming vertical or oblique trabeculae 
111 the thus formed vesicle The swollen cells m the lower layers of 
the rete next gave rise to pus cells, which filled the vesicle space, 
later m some cases there was suppuration with destruction of the 
papillae Lugmbuhl called attention to the piesence of multmucleate 
giant cells 

Zuelzer and also Ponfick reported cutaneous hemoi rhages m hemor- 
rhagic smallpox, but gave no histologic details 

Weigert first introduced the concept of primary coagulation neciosis 
with subsequent leukocyte reaction He also first studied the histologic 
relation of bacteria to the pock and first described the inclusion bodies 
later brought into such prominence by the work of Guarnien and 
others following him Weigert found primarily a diphtheroid necrosis 
m which the cells of the lowest layer of the epidermis were necrotic, 
but not broken down Laterally and above these, fluid collected between 
the cells and caused the umbilication by the greater swelling in the 
periphery of the pock than m the coagulated necrotic central basal 
portion 

Cornil saw cavities arising within the epithelial cells forming a 
reticulum composed of the cell peripheries The cell content of these 
spaces was derived partly from epithelial proliferation and partly from 
emigration from the corium 

Leloir noted m the papulai stage the formation of a clear perinu- 
clear zone in the cells especiall)’- of the middle of the rete This space 
enlarged, and the contained nucleus fiagmented and disappeared Next 
there was fusion of these intracellular spaces with invasion by pus 
cells from the corium Fibiin was seen m the space of the vesicle as 
a fine network For details of Renault’s work on the development of 
the pock I am indebted to the reviews of Burchardt, Unna (1882) and 
Councilman He described edema and dilatation of the papillary 
lymphatics Prickle cells above the basal layer showed first perinuclear 
vacuolation, then swelling to large vacuoles and fusion of these to foim 
the vesicle, the trabeculae being made up of condensed cell peripheries 
and cement substance Centrally, the rete cells showed granular degen- 
eration, and later, necrosis and liquefaction of the basal cylmdnc cells , 
peripherally, there vas vacuolation like that in the upper prickle cell 
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lajer During the conveision of the vesicle into the pustule, there was 
capillar} engorgement m the papillary bodies, with emigration of leuko- 
cytes and invasion of the vesicle by these There was breaking down 
of the corium under the pustule Renault described in the prevesicular 
stage numerous round refractile bodies, unifoim in size, which on the 
warm stage grew into shoit “branches” composed of a row of similar 
spherules These he considered parasitic They were found in the 
perinuclear zone of isolated prickle cells, the latter often in the process 
of reticulating colhquation 

Touton described several rather early pocks These were not dis- 
similar from the vaccine pustule described by him (q v ) Hemorrhage 
was lacking, the necrotic cell masses described first by Weigert were 
less numerous, the trabeculae were thinnei, the basal prickle cells were 
often normal or little swollen, and the lound cells weie moie numerous 
Near the lateial margin of the mesh work were poorly stained foci 
with poorly defined nuclear and cellular outlines breaking down to 
vacuoles filled by granulofibrillar material This change he designated as 
cloudy swelling He also noted a fibrinoid degeneration of some of 
the epithelial cells 

Guarnieri described his Cytoiyctes vanolae and vacanae with sev- 
eral phases, which he considered as evidence of the protozoal nature of 
these inclusions As this subject was recently critically reviewed in 
the Archives by Goodpasture, I will not attempt to cover again the 
extensive hteiature which has arisen on the nature and significance of 
these bodies 

Bun, working m Unna’s laboratory, described in detail the evolu- 
tion of the pock and reviewed the literature on the subject His 
description of the epithelial changes follows Unna’s so closely that it 
hardly appears necessary to cite it m detail He saw much infiltration 
of the corium with pus cells even in veiy early stages These leuko- 
cytes were especially numerous in the papillae and along the blood 
vessels and glands Edema and dilatation of lymph and blood vessels 
appeared early and became more pronounced in the acme of the process 
Necrosis oi destruction of the derma oi papillae was not seen in Bun’s 
preparations, noi did he find any diphtheroid necrosis of the epithelium 
In this connection, it should be noted that Bun’s material comprised 
several pustules from one autopsy and specimens taken for biopsy, 
at various stages of the disease, apparently largely from discrete cases, 
but in at least one from a confluent case MacCallum and Moody in 
material taken from alastiim for biopsy, and Sweitzer and Ikeda in 
material taken for biopsy, from their discrete cases also saw a marked 
and early leukocyte reaction and lack of neciosis in dermis and epidermis 
The description of the pock by the late Professor Unna (1894) is 
considered classic and as some of the terms used by him appear to 
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have been misintei preted in more recent literatuie, I will attempt to 
summaiize his account In the papular stage, “reticulating colliqua- 
tion” occurs m the uppei portion of the piickle cell layer of the gen- 
eialty edematous epithelium This begins m cytoplasmic vacuoles and 
IS followed b)'^ fibrinoid degeneiation Veitical trabeculae of epithelial 
cells are left In the lower portion of the prickle cell layer, “ballooning 
degeneration” occurs In this process, the epithelial cells separate and 
round up into rounded masses (“balloons”) containing one or tvo 
nuclei, rarely moie The vesicle extends abo\e by a breaking down of 
the edematous cells Ballooning extends less The next step is fibiinoid 
degeneration of the trabeculae and “ballooned” masses Necrosis does 
not necessaril) ensue In the corium, dense perivascular infiltiation 
with large vacuolated plasma cells occurs m the papulovesicular stage 
On the fifth day the blood vessels of the skin dilate, emigiation of 
leukocytes follows , these invade the vesicle and convert it into a pustule 
Suppuration ensues when the homy la3'^ei breaks down Otherwise, the 
pustule dries, and the epithelium grows m under the pock from all sides, 
cornifies upwaid and finally pushes oft the crust Unna did not 
describe pocks in which destruction of the undei lying corium occurred 
Bose found the lesion of the skin in smallpox essentially like that 
m vaccinia Stokes noted the frequent exudation of fibrin into the 
pock Councilman, Magrath and Bnnekerhoff observed first nuclear 
swelling with chromatin clumping in the epithelial cells Cytoplasmic 
inclusion bodies were often present Reticulai degeneration ensued, in 
which cell vacuoles formed, then ruptured and fused to form vesicles 
The trabeculae were formed by condensed cell peripheries The lowest 
cells m the center of the pock underwent “hyaline fibrinoid degeneia- 
tion” in which they swelled and rounded up singly or in masses and 
then became hyaline and lefractile reacting as fibrin to the Weigert 
method Only in the later stages did polymorphonuclear leukocytes 
appear m the vesicle At this time also were noted perivascular infil- 
trations m the corium These consisted of polymorphonuclear leuko- 
cytes and large basophil cells The latter, in part, were identified with 
Unna’s plasma cells Judged by Councilman’s excellent illustrations, 
the large basophil cells to which he so often refers appear to comprise 
both plasma cells and large lymphoid cells with nucleoli, leptochromatic 
nuclei and broad basophilic cytoplasm, apparently of the same type as 
those referred to by Pappenheim as Ijanphoidocytes Larger lesions 
showed complete destruction of the basal epithelium in the center, and 
necrosis of part of the corium The healing occurred essentially as 
described by Unna Purpuric cases showed hemorihages in the corium, 
numerous streptococci m tissues and blood vessels and widespread 
leticulating degeneration of the epithelium Many inclusions, both 
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nuclear and cytoplasmic, weie present Mitoses weie fiequent in non- 
leticulated areas 

Feiguson desciibed incompletely septate vesicles The septums. 
he belie\ed, aiose m pait by proliferation of papillary epithelial buds 
fiom the malpighian layei The pustule contents he found to be about 
half pol} morphonuclear leukocytes and half small hyaline cells In 
cases m which the pocks were confluent, almost continuous vesicle 
foimation occuired over wide areas There were swelling and degenera- 
tion of the deimal collagen, infiltration by blood corpuscles and mononu- 
cleai leukocytes and frequent small intia-epidermic abscesses Healing 
was described essentially as by Unna 

Schrumpf, m a disseitation mainly devoted to the description and 
discussion of Guarnieii bodies and their significance, described biiefly 
the histogenesis of the pock There was prohfeiation of the malpighian 
layer followed by a central bieaking down, exudation of fibrin and 
invasion by cocci Later, the margins showed varying amounts of 
vacuolization of the prohfeiated epithelium, the center, a tiabeculated 
space filled by degenerated epithelial cells leukocytes, fibiin, cocci and 
debus 

Heinrichsdoi ff studied the lesions of the skin m hemorrhagic small- 
pox, not including purpura variolosa One type of lesion showed 
first, edema m the corium, with foci of small and laige round cells, 
small hemorihages and emigration of leukoc}tes This swelling and 
infiltration flattened out the rete pegs of the epidermis, pioducing 
theieby a papular elevation In some of these lesions theie was also 
exudation of fluid between the corium and epidermis , m others, small 
droplets of fluid appeared in the cytoplasm of the epithelial cells com- 
pressing and displacing then nuclei, but not fusing to foim vesicles At 
the same time theie w^as marked prohfeiation m all layers of the 
epidermis Another type of lesion showed complete coagulation necrosis 
of the entire epidermis In this, indistinct spaces appeared m the fused 
necrotic cell mass, the larger of these being filled with blood and 
polymorphonuclear leukocytes Marginally, such lesions showed vacuolar 
degeneration of the epithelium In the corium, there Aveie hemorrhages, 
disruption of tissue and necrosis, capillary swelling, degeneiation and 
thrombosis Beneath larger pocks, there weie capillai}'- lesions and 
edema m the corium, vacuolation of the basal layers of the epideimis, 
and next to these, necrotic cells sui rounded by epithelial giant cells 
each with many small nuclei or a single giant nucleus Above these 
was a zone of degenerating cells breaking down to form detritus-con- 
taining spaces Elsewhere were seen epithelial syncytia with scattered 
pyknotic nuclei Necrosis and vesiculation occurred indiscriminately m 
all parts of the epithelium beneath the homy la}er The hair follicles 
also showed necioses and epithelial giant cells Also the sebaceous 
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glands showed necioses These Avere first surrounded by exudation of 
fluid and potymorphonuclear leukocytes Later, either they foimed and 
extruded a crust by downgrowth of epithelium or there occurred round 
cell infiltration and scariing This leport of the necrosis of sebaceous 
glands appears to be unique in the literature of smallpox I have seen 
involvement of the glands of the skin in the coagulation necrosis of the 
corium m the local lesions of Aurulent vaccina m rabbits, as I believe have 
also Ledingham and Bairatt, and Bijl and Frenkel, though they make no 
specific statement, and focal glandular lesions, as well, among the lesions 
pioduced by the Calmette-Guerin reaction 

MacCallum and Moody studied a small number of specimens taken 
for biopsy from alastnm m Jamaica In the early stages, there were 
edema and dense perivascular infiltration of the corium The infil- 
trating cells were polymorphonuclear leukocytes and mononuclear cells, 
including defimte plasma cells At the site of pocks, the epithelium ivas 
"relaxed and separated into loose cells ” There appeared between the 
cells spaces which were “generally loaded with leukocytes ” There \a as 
vacuolation Avhich often appeared to be intranuclear, and there was 
often necrosis of overlying cells, but central basal coagulation necrosis 
was not observed The corium was usually denuded in the center of 
the pock Inclusions resembling those described by Guarnieri and others 
were seen Healing occurred as in smallpox The marked cellular 
inflammatory reaction in these cases is noteworthy and comparable only 
with that m Michelson’s and Ikeda’s benign case 

Sorensen and Sorensen, in a case of purpura variolosa with a hemor- 
rhagic exanthem, noted the usual picture of the early pock and stiepto- 
coccal thrombi The account of Michelson and Ikeda presents few 
variations from those of Unna and Councilman Interepithehal per- 
pendicular rifts Avere seen AAdien much edema Avas present Some reticu- 
lation Avas noted in the deeper parts of the horny layer Destruction 
of elastic tissue Avas noted m the scars in cases in Avhich recovery had 
taken place, contrary to the statement of Unna that elastic tissue did 
not degenerate Their benign case shoAAed much more cellular infiltra- 
tion of the corium than most of the fatal cases In purpura variolosa, 
Ikeda saAv cutaneous hemorrhages, some perivascular mononuclear infil- 
tration, cloudy^ edematous SAvelhng of the epithelial cells AAith separa- 
tion of the basal layer by serous exudate, areas of ballooning and 
reticular degeneration and early A^esicle formation 

The histology of the lesions of the skin m vaccinia has been studied 
principally’- in animals, chiefly the calf and the rabbit But feAV publi- 
cations dealing Avith these lesions in man haA’e appeared 

Kierle described the A’accine crust as a slough of the skin in AAhich 
A\ere distinguished histologically from aboA’e doAA’n a lay’er of epidermal 
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scales, the blood tinged cells of the lete mucosum, the likewise blood 
tinged papillae and interpapillary furrows, the hair follicles and elastic 
tissue and last a wide-meshed, coai se-threaded, branching connective 
tissue showing excessive cell proliferation on its trabeculae and con- 
taining sweat glands and ducts 

Touton described a vaccine pustule ten days after inoculation 
Fairly dense small cell infiltration was noted in the cutis, with some 
hemorrhage in the papillary bod)’^ and above this an irregular mesh- 
work with coarse trabeculae of mostly nonnucleated, compressed epithe- 
lial cells and a finer meshwork coiiesponding to individual cell walls 
In the mesh spaces next the cutis were dense masses, granular toward 
the center, often with traces of a nucleus Above these, in the largei 
spaces, were cells with well stained nuclei, masses similar to those in 
the basal layer and granular and fibnllai debris , also some wandering 
cells Toward the loof were large cells with swollen, pale nuclei, 
breaking down to form further spaces, laterally, m the upper part, 
weie swollen cells with clear vesicles containing sickle-shaped chromatic 
areas m the place of nuclei , lower a "compressed epithelial cord ” 
Marginal proliferation was not noted 

Gaucher observed a fatal case of generalized vaccinia m an infant 
1 month of age Theie was a generalized pustular eruption At 
autopsy, the lungs were intensely congested, the spleen was enlarged 
and soft, and the liver was flecked with foci of fatty degeneration No 
histologic observations were repoited Death occurred on the fifteenth 
day after vaccination or the sixth day of the general eruption Calf 
virus was used 

Bun studied vaccine pustules removed on the fifth, sixth and eighth 
days from an infant The vesicle space was already large on the fifth 
day, the roof thin, the floor made up partly of naked, partly of epithe- 
lium-covered, well preserved papillae Only a few vertical or oblique tra- 
beculae of compiessed cells were present Ballooning degeneration, 
though seen chiefly m the lower layers, was not confined to this area and 
was generally much more extensive than in variola Reticulating degen- 
eration was also seen in all layers, though again principally in the upper 
ones Laterally, as in smallpox, there were marked proliferation and 
edema of the epithelium Leukocyte infiltration both m the pock cavity 
and 111 the cutis was much less extensive than m variola Coagulation 
necrosis of epithelial cells was seen only along the line of the inocula- 
tion Multinucleated “balloons” as m variola showed two and three 
nuclei, but not more Balloons showing peripheral reticulation of their 
c}1;oplasm were seen in the eight day pustule 

Unna (1894) found that ballooning colhquation played a much 
largei part m vaccinia than in variola Four to six rows of such 
rounded, ballooned epithelial cells nere seen on the roof The vesicle 
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space la\ more m the middle of the prickle cell layer The ballooned 
masses on the floor of the vesicle were more often multmuclear than in 
A'^ariola Above and lateial to the areas of ballooning ivas found the 
reticulating colhquation seen m smallpox Some of the marginal “bal- 
loons” m the roof sometimes showed the vacuolation of the reticulating 
type of degeneration m then outer portions The region of the inocu- 
lation wound show ed a vertical strand of Weigert’s coagulation necrosis, 
the cells comprising it having lost their nuclei and undergone fibrinous 
degeneration The cells of the septums w'-ere less flattened and com- 
pressed than in variola and appeared to represent remnants of the 
ducts of the sw’^eat glands Suppuiation w^as late and relatively slight, 
the vessels of the derma w^ere w idened only to the depth of the papillary 
body, the swelling of the connectne tissue cells w^as similarl} super- 
ficial , plasma cells w^ere absent , emigration of leukocytes was slight, 
even at the height of the process when compared wnth variola The 
peripheral reticulating colhquation Avas much less than m variola Heal- 
ing occuired as described m variola The comparative lack of necrosis 
of epithelial cells and the slight leaction m the derma contrast sharply 
wnth the much more severe injun of tissue desciibed by Turnbull and 
McIntosh thirt} }ears latei 

Cor} vaccinated supernumerary digits of children and amputated 
these at var}ing intervals aftei the Aaccination In this material, he 
saw in the papular stage an increase m the size and number of the 
epithelial cells and an increase of intercellular fluid, especially between 
the round epithelial cells of the lete malpighii As the lesion developed, 
this process spread peripheially wdiile centrally the excess of inter- 
cellulai fluid and the ruptuie of some of the large cells produced 
vacuoles while other cells weie compressed into flattened and spindle 
forms to make up the trabeculae of the vesicle These changes 
progressed successively tow aid the peiiphery, centrally, fluid absorp- 
tion occurred, and the cells became smaller Fibrinoid degeneration, 
necrosis, ballooning and leukocAte in\asion AA'ere not mentioned An 
areola appeared around the Aesicle about the eighth day, and about the 
tenth da} a neAv stratum lucidum appeared marginall} and extended 
beneath the A’^esicle, finall} pushing oft the scab Changes m the dermis 
AA^ere not desciibed 

EAAing, comparing the lesions of the skin in vaccinia and A'^ariola, 
concerned himself mainl} AAuth the cell inclusions, aaFicIi he considered, 
for the most part, degeneration products 

HoAAard and Perkins described the histology of vaccinia as based on 
tAvent}-fiAe specimens taken for biopsy from tAveFe A'^accinated adults 
In forty-eight hours, a cup-shaped Aesicle traversed by an eosinophilic 
reticular mesliAvork had appeared The horny layer formed the roof 
the floor central!}, Avas bare coiium, Avith cells lateral!} in hyaline 
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fibrinoid degeneration, and other foiins of degeneration marginally 
The hyaline fibrinoid cells were intensely oxyphil, hyaline and often 
elongated, their nuclei shrunken and pyknotic The marginal basal 
cells were swollen, reticulated oi gianular, sometimes vacuolated, 
their nuclei swollen, with the chromatin clumping or shrunken, pyknotic 
or fiagmented In the lateral wall weie seen swelling of cells, loss of 
prickles, inclusion within epithelial cells of other epithelial cells and of 
mononuclear leukocytes Between the basal cells and m hair follicles 
and sweat glands there was invasion by red cells, small and large 
mononuclears, polymorphonuclear neutrophils and especially eosinophils 
Marked edema of the papillae was noted, also free red cells, mono- 
nuclear and polymorphonuclear leukoc}tes, hyperemia, capillary endo- 
thelial proliferation and desquamation There was marked perivascular 
infiltration by leukocytes, but no necrosis oi abscess formation On the 
third day, leukocytes invaded the lower parts of the vesicle , this extended 
laterally by hyaline fibrinoid and reticulating degeneration , the inflam- 
matory reaction m the corium was more marked The reticulum became 
more and more condensed, the imasion of the vesicle by leukocytes 
progressed, and necrosis of epithelium and leukocytes advanced until, 
by the fifth day, there was a crust of dense, homogeneous, deeply stained 
reticulum containing necrotic leukocytes Epithelial undergrowth 
appeared then and was further advanced on the seventh day 

The virus used was evidently potent, as large vaccinations, extensive 
local edema and constitutional symptoms occurred m some cases 

Turnbull and McIntosh described the lesions of the skin in their 
cases of postvaccinal encephalitis In these, they saw crusts, including 
an area of necrotic corium, demaicated by a zone of led cells and 
broken-down leukocytes The crusts contained vesicle spaces between 
the stratum corneum and the stratum lucidum m which were serum 
and leukocytes The underlying tissue showed penvasculai infiltration 
with large and small lymphocytes, “h} aline cells,” plasma cells, eosino- 
phils and neutrophils In two cases there were extensive necrosis and 
exudation of fibrin Generally there was marked subcutaneous edema 
These changes contrast with those seen by Cory and Unna much 
as do the lesions produced by viruses obtained by passage thiough 
rabbits in those animals with those produced by workers twenty-five 
years ago with calf virus of that day The contrast m each instance 
seems to indicate an enhanced viiulence in present vaccine viruses 
Pohl-Pmcus inoculated a calf m from twenty to twenty- five places 
on one side, and from twelve to fourteen days later, on the other side 
He excised one or two lesions dailyq hardened them in alcohol and 
studied serial sections stained with methyl violet and picric acid A line 
of necrosis appeared along the inoculation wound by the second day, 
enlarging on the third Coccus masses were contained in this The 
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necrosis did not appear after the second inoculation The neciosis was 
surrounded by a zone of “cloudy swelling” with resulting marked thick- 
ening of the stratum corneum In this zone, the nuclei weie well 
preserved or shrunken To Unna this cloudy swelling appeared to 
correspond to Weigert’s diphtheroid degeneration Around this was a 
third zone of “irritation” m which were perinuclear clear zones about 
shrunken nuclei This appearance both Pmcus and Unna considered 
artefact, as the latter did not find it after osmic fixation Widening of 
intercellular spaces with separation of the cells of the “iriitation zone” 
was seen on the fifth day, and by the eighth day the entire pustule was 
converted into a necrotic crust sui rounded by a zone of “cloudy swell- 
ing” and a wide “irritation zone ” The period of anemia of the cutis 
seen by others m smallpox occurred here also 

Touton described the ingrowth of new epidermal tissue under the 
pustule in the calf, separating it fiom the pus infiltrated (eitrig) corium 

Kent noted fragmentation of cell nuclei and m the cytoplasm of the 
cells (epithehaU) the formation of rounded bodies each containing a 
central hematoxylin stained granule, but gave no details of the histo- 
genesis of the vaccine vesicle 

Copeman and Mann gave a detailed description of the histogenesis 
of the vaccine vesicle m the calf, paying much attention to the inclusion 
bodies of Guarnieri Neciosis and swelling of the basement membrane 
and profuse emigration of eosinophil leukocytes occurred in the first 
foity-eight hours Dilatation of the intei cellular lymph channels fol- 
lowed on the third day, then hypertrophy and swelling of the epithelial 
cells Next followed reticulation oi ballooning The latter process 
occurred pimcipally in the lowei pait of the malpighian layer In 
this, the epidermis sepaiated into veitical strands suriounded by lymph 
These ruptured, producing mtra-epidermal bullae containing free groups 
of from one to ten cells Sometimes these isolated balloons swelled to 
four or five times their original size, forming perinuclear vacuoles and 
becoming invaded by leukocytes Karyolysis and a fibrinoid modifica- 
tion of the staining reaction of the cytoplasm followed Sometimes, on 
the other hand, the balloons condensed and reacted more like true 
fibrin Apparently, these “giant cells” were usually multinucleate 
(According to Unna, the balloons of smallpox are more often mono- 
nuclear ) Inclusions interpreted as Guainieri bodies occurred in these 
Designated as a thud type of giant cell were numbers of vesicular 
nuclei lying free m cavities among the surrounding cells At the same 
time, a process identified with Unna’s reticulating colhquation occurred 
in the upper layers of the rete mucosum The meshes of the cytoplasmic 
network became coarser, the intracellular fibers fragmented, and the 
peiinucleai space enlarged greath On the fourth and fifth days, 
necrosis appeared in the basal cells becoming more extensive and 



LILLIE— SMALLPOX AND VACCINIA 


2S1 


involving higher layers on the sixth day In the dermis, edema was 
seen from the second to the fifth da}s At first scanty, latei moie 
profuse infiltration with eosinophil and neutrophil leukoc)'tes occuired 
On the sixth day, much fragmentation of these leukocytes was seen in 
dermis and hypodermis This leport of extensive participation of 
eosinophils m the vaccinia variola reaction I believe to be unique in the 
hteratuie These authors did not follow the process be}'Ond the sixth 
day 

T^zzei found that vaccination of the skin of a calf produced a 
picture similai to that of smallpox in man The primary change was a 
sv elhng of the epithelial cells with pallor in staining and the appearance 
of a reticular structure m the cytoplasm, later vacuolation appeared, 
and hollowing out of the cell into a clear space containing a shriveled 
nucleus and bounded by dense adherent cell membranes without prickles 
In the developed vesicle, slender trabeculae of epithelial cells passed 
through its cavity Multinucleated cells weie numeious, containing as 
many as ten nuclei Free nuclei were seen m spaces in the epithelium 
Numerous c}toplasmic inclusion bodies weie seen m epidermal and 
sebaceous gland cells 

Gailleton fiist used the rabbit as a vaccimfer, according to Bard 
and Leclerc Bard and Leclerc produced pustules on> the shaved 
scarified skin of the rabbit, the contents of which lepioduced typical 
vaccinia in the calf and m a child The evolution of the pustules 
proceeded as in the calf Calmette and Gueim described grossly the 
evolution of the discrete pustules pioduced by rubbing vaccine into the 
shaved, unabraded skin, and noted also the eruption of pustules three 
or four days later on skin shaved twenty-four hours after intravenous 
inoculation (“Calmette-Gueriii phenomenon”) 

Tyzzei first reported histologic studies of the lesions of the skin in 
vaccinia m the labbit On the thud day, the skin was swollen to two or 
thi ee times its normal thickness, and the tissue spaces wei e dilated, con- 
taining many polymorphonuclear leukocytes and lymphoid cells A 
fibrinopurulent crust covered the surface, and the stiatum corneum was 
swollen and hyaline In its lower layers, the epithelium showed vacuolar 
degeneration Centrally, the spaces were larger, distended with fluid, 
partly filled with leukocytes and travel sed b) delicate anastomosing 
strands, laterally, mitoses were more than usually numerous and many 
typical vaccine bodies were present Calf lymph was used in the 
pioduction of these lesions 

Camus reported the production of pustules of the lips, tongue, buccal 
and nasal mucosa, nares, conjunctiva, margins of the lids, and anogenital 
mucosae after intravenous inoculation of rabbits with raw and purified 
vaccine pulp These pustules underwent a normal clinical evolution 
with umbilication No histologic study was reported 
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Levaditi and Nicolau studied the eruption following epilation in a 
generalized -vaccine infection in rabbits They described formations 
lesembbng epithelioma penetrating the derma These later became 
swollen and vacuolated Invasion by migratory elements and separation, 
vacuolation and necrosis of the epithelial cells followed, lesultmg m 
small, later confluent vesicopustules Watanabe reported a generalized 
cutaneous eruption m labbits with pustules also on lips, tongue and 
palate Intravenous inoculations were used The focal lesions of the 
skin, examined appaiently on the fourth day, showed small round cell 
infiltiations in the derma, but no epithelial changes 

Ledmgham and his co-workers described histologically the lesions 
produced m the rabbit’s skin by fresh calf virus introduced by the 
dermal, mtradeimal and intravenous ( Calmette-Guerm procedure) 
methods In six houis aftei intradermal inoculation, the corium showed 
congestion, leukocytosis and polymorphonuclear infiltration In twent)- 
four hours, beginning neciosis and phagocytosis by macrophages were 
evident, and edema appeared m the interpapillary tissue and in the 
malpighian layer In forty-eight hours, the corium showed a zone of 
necrosis containing broken down leukocytes, fibrin and necrotic fibers, 
walled off by a dense infiltration with polymorphonuclears and some 
“adventitial cells” (laige mononuclears or maciophages^) On the 
third and fouith days cellular edema and swelling in the malpighian 
layer appeared, hemoirhages and necrosis of blood vessels occuried m 
the necrotic aiea m the corium, and there was prohfeiation of the 
“adventitial cells” (fibi oblasts^) about the skin muscle Ballooning is 
mentioned, but the description does not suggest the process desciibed 
by Unna under that term In seven dajs, the epithelial cells appeared 
somewhat shrunken and showed mitoses Organization of the neciotic 
aiea appealed and progiessed to obliteration of the defect by the 
fifteenth day In this process, deepl)'^ basophil “plasma cells” foimed 
collagen from then cytoplasm These “plasma cells” constituted an 
iiitei mediate phase between the “adventitial cell” and the histiocyte 
and apparently are not to be identified with Unna’s plasma cells AVhen 
deimal inoculation was practiced, the epidermal i espouse was moie 
severe, fibrin appearing focally in the malpighian layer The Calmette- 
Guerm procedure gave similar lesions Blocking with india ink pio- 
duced an enormous hyperplasia of “reticulo-endothehal” elements and 
an accumulation of ink phagocytes and inhibited the A'^accinal leaction 
Sorensen and Sorensen desciibed the lesions of the skin pioduced in 
rabbits by calf virus The epithelium showed intercellular leukocyte 
infiltration generally and between the mucous and horn}' layers When 
larger quantities of moie concentrated lymph were used there were 
hemorrhages on and m the skin, and the cellular infiltration and 
proliferation in the coiium vere greatei False membranes occuned 
but vere also seen in control mateiial 
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Douglas, Smith and Price produced eiuptions of the skin by intra- 
venous inoculation of Levaditi’s neui ovaccme, but gave no histologic 
desciiption Bijl and Frenkel described lesions of the skin produced 
by a neurovaccine The lesions showed a hemorrhagic tendency, wide- 
spiead necrosis and marked, sometimes gelatinous, subcutaneous edema 
at the site of inoculation Ledingham and Bairatt, using a neuro- 
vaccine, pioduced purpuric foci m the skin, which showed massive 
hemorrhagic necrosis of all tissues down to the skin muscle, without 
evidence of repair 

Armstrong and I described elsewhere the lesions produced by 
dermal inoculation and those produced in epilated skin by intravenous 
inoculation Armstrong’s heat resistant virus was used In the lesions 
produced by cutaneous scarification, small vesicular spaces and marked 
perinuclear vacuolation appeared m the epidermis m forty-eight houis, 
foci of coagulation necrosis, areas of polymorphonuclear mfiltiation, 
numerous clear vesicles with cellular trabeculae and rounded epithelial 
cells 111 the cavities and considerable serous exudation in the corium by 
the third da}' , more maiked polymorphonuclear infiltration in the 
edematous corium and vesicle spaces, areas of hemorrhage in the corium 
and beginning subepithehal necrosis by the fourth day , and extension of 
the partly hemorrhagic necrosis m the corium, m the cential part of the 
overlying epidermis and in the subcutaneous tissue on the fifth day, 
reaching the cutaneous muscle by the seventh day From the seventh to 
the tenth days, the morphologic details in the slough became obscured, 
and a marginal zone of fibroblast proliferation appeared At this time, 
the epidermis still showed marginal, fibrin filled vesicles Nearby skin 
showed zones of necrosis surrounding the lymphatic channels 

In the metastatic (Calmette-Guerm) pocks, several varieties of 
degenerative changes in the epithelium were noted Earliest was the 
foimation of perinuclear crescentic clefts, which enlarged becoming 
circulai and showing irregular nuclear shrinkage Then there were 
seen areas of intercellular edema proceeding to the formation of wide 
lesiculai spaces with cellular trabeculae irregularly arranged, rounded 
normal or swollen cells oi groups of cells and epithelial giant cells 
Other areas showed marked cytoplasmic vacuolation, often combined 
with the perinuclear cleft formation, proceeding to the formation of a 
reticulum of condensed cell borders or to tiansgression of these and the 
formation of vesicle spaces , in egularly mixed among the last two were 
gioups of large cells with pale-stainmg c}toplasm gradually giving way 
to complete liquefaction with accompaining karyolysis , and foci of 
coagulation necrosis of epithelial cells, occurring in the floors of vesicles, 
m the upper malpighian layer, m the upper portions of the cellular 
trabeculae of vesicles and in foci involving the entire thickness of the 
epideimis The perinuclear clefts appeared in twenty-foui hours, the 
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large cleai cells, the intercellular edema and the patches of edema in 
the corium in foit} -eight hours, small vesicle spaces and areas of 
coagulation necrosis m three days and invasion of some of the vesicles 
by large numbeis of leukocytes m five days Further extension and 
development of these processes followed, but clear vesicles predominated 
ovei pustules even to the end of the study, which was terminated at nine 
days by the death of the last animal The corium showed edema and 
hemorrhages as early as the third day, necioses of the glands of the skin 
and of the connective tissues appeared in five days Cellular infiltration 
was at all periods moderate Polymorphonuclears appeared early, 
lymphocytes usually predominated, laige mononucleai cells of the 
macrophage type wei e common, and late and away from the immediate 
vicinity of epidermal lesions large l}mphoid cells of lymphoidoc)'te type 
participated to a consideiable extent Unna’s plasma cells were rare 

The distribution of the various types of epithelial degeneration was 
irregular, intracellular vacuolation overlapping the intercellulai edema, 
the clear swelling and the coagulation neciosis, involving also the free 
rounded cells and cellular trabeculae of the vesicles at times Usually 
the various types were fairly well separated and distinct 

These observations appear comparable only with those of Heinrichs- 
dorflf in hemorrhagic smallpox 

Summed up, the earliest changes seem to be cell injury m the epi- 
thelium, manifested bj'- cytoplasmic and peimuclear vacuolation, cloudy 
swelling and, in some instances, coagulation necrosis, intercellular edema, 
vesicle foimation, “ballooning” following later and not being seen by all 
observers Papillary edema and mononuclear cell infiltration in the 
corium are seen early Emigration of polymorphonuclear leukocytes 
and invasion occur late, except when coagulation necrosis is present , then 
leukocytes appear earhei It is notable that coagulation necrosis was 
seen by Weigert in the severe epidemic of 1870 and 1872, by Heinrichs- 
dorff in hemorrhagic smallpox and b}'- me in the hemorrhagic focal 
lesions of geneiahzed experimental vaccinia, this change was lacking 
m the material examined by Bun and by MacCallum and Moody, then 
material being taken largely during life and at least in part from non- 
fatal cases Unna’s material, too, I believe, to have been at least partly 
specimens taken for biopsy Bun’s and Unna’s material was collected 
in the interior of Germany during a period when the mortality from 
smallpox was very low Renault and Touton each described coagulation 
necrosis of the epithelium, there was a pronounced increase in the 
mortality from smallpox for Pans in the }ears from 1879 to 1881 
(figures for France were not available) ^ Councilman’s histologic 

1 I am indebted to the comprehensive report of Dr R Bruce Low (1918) 
for the figures on the prevalence and mortahtj of smallpox 
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material all came from fatal cases, his hyaline fibrinoid degeneration 
includes some coagulation necrosis On the other hand, the mono- 
nuclear cellular reaction in the corium has been stressed particularly by 
those workers who used material taken for biopsy Sweitzer and Ikeda 
especially noted this contrast 

From the foregoing it appears that there may be some direct relation 
between the virulence of the virus and the amount of coagulation 
necrosis induced, and possibly a reciprocal relation between these and 
the amount of mononuclear cellular reaction in the conum 

MUCOUS MEMBRANES 

Probably focal lesions of the mucous membranes are next in fre- 
quency in smallpox after those of the skin These have comprised 
pocks, hemorihages and more or less widespread diphtheritic inflamma- 
tory processes 

Ponfick noted in hemorihagic smallpox hemorrhages in the mucosa 
of the upper part of the respiratoiy tiact, particularly that of the nose, 
in the mucosa of the stomach, colon and rectum, less often in that of the 
ileum, tubes, uterus and vagina, and commonly in that of the bladder 
the pelvis of the kidney There was often also a diphtheiitic inflamma- 
tory process, especially in the pharynx and larynx Zuelzer also 
described hemorrhages in the mucosae of the lespiratory and digestive 
tracts and of the renal pelvis and uretei s Intense diphtheritic inflamma- 
tion was almost constant on the tonsils, pharynx, upper part of the 
lespiratory tract and female genitalia in his twenty-six cases of hem- 
orrhagic smallpox 

Eppinger stressed the frequency and gravity of lesions of the mucous 
membranes Joffroy described a pustular eruption in the larynx and 
trachea infrequently extending into the primary bronchi and rarely 
further 

Kendall saw discrete and confluent pustular laryngitides and diph- 
theritic inflammation, the confluent type showed submucous inflam- 
mation 

Breynaert described progressively smaller pustules in the bronchi 
These were sometimes umbihcated like the lesions of the skin, but more 
often were ulcers with slightly overhanging edges 

Huguenin described lesions of the nose, mouth, palate, pharynx, 
rectum, urethra and vagina 

Roger stated that vesicopustules of the mouth and phar)mx developed 
lapidly and ulcerated early Hemorrhagic cases showed hemorrhages m 
the mouth, pharynx and intestine Pustules were seen also in the 
larynx, trachea and bronchi, and were often the starting point of a 
diphtheritic inflammation He noted otitis clinically in 10 of 755 cases, 
but no material was examined 
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Stokes described dirty, ) ellowish, false membranes m the larynx and 
trachea in two of his five autopsies The epithelium showed granular 
necrosis without fibiin, with nuclear pyknosis and karyorrhexis The 
mucosa (epithelium^) was often raised off the submucosa (corium^) by 
a serofibrinous exudate Accumulation of plasma cells, lymphocytes and 
epithelioid cells was seen in the submucosa (mucosa^) Large numbers 
of streptococci were seen in the slough and in the vessels 

Pei kins and Pay described ulcers m the larynx, trachea (thirty-three 
cases) and esophagus (five cases) which m early cases lesembled skin 
pocks Later there was an adherent foul green slough 

Councilman, Magrath and Brmckerhoff described lesions of the soft 
palate, pharynx, larynx, trachea, cornea (once) stomach (once) and 
urethra (twice) In these there was first exudation sepaiating the 
epithelial cells, then hyaline fibrinoid degeneration (cf Councilman’s 
description of the lesions of the skin) with rounding up and separation 
of the basal cells, singly or m masses In tins process, the degenerate 
cells became hyaline and refractile, reacting to Weigert’s fibrin stain 
Superficial exfoliation followed with resulting denudation of the con- 
nective tissue and without formation of vesicles The connective tissues 
showed edema, fibrinous exudate and infiltration with polymorpho- 
nuclear leukocytes superficially, and deeper with large basophil cells 
Some vesicles were formed by total elevation of the epithelium by sub- 
epithehal exudation A variable amount of necrosis of the mucous 

glands was present The denuded surfaces showed great masses of 

streptococci and often a fibrinous false membrane Cytoplasmic inclu- 
sions were seen in the mouth, pharynx and stomach Purpuric cases 
showed hemorrhages in the stomach In purpura variolosa, Riedel saw 
hemorrhages in the mucous membianes Heinnchsdorff described the 
histogenesis of the tracheal lesions in hemorrhagic smallpox (not 
purpuric) First there appeared necroses m the middle layers of the 
epithelium , karyorrhexis and invasion by leukocytes ensued, then a 
breaking down to detritus and leukocytes, often followed by ulceration 
The underlying connective tissue contained many lymphoid and plasma 
cells and small patches of hemoiThage and neciosis in disrupted areas 
The capillaries showed hyaline thickening of their walls, endothelial 
desquamation and probable intracapillaiy granular thrombi Sorensen 
and Sorensen described pharyngeal pocks in three cases These con- 
tained the usual purulent exudate, possessed a keratinized roof, showed 
septums to some extent and weie poorly defined below Cell inclusions 
were seen, part taking nuclear dyes, others staining like keratohyalin 
Sweitzer and Ikeda and Ikeda lepoited the presence of hemorihages in 
the mucosa of the gastro-mtestinal tract in hemorrhagic cases Edema, 
congestion and hemorrhagic degeneration of the epithelium occurred, 
leading to necrosis or exfoliation 
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Vaccinia on the tongue ni man has been reported in about twelve 
cases, according to Zurhelle These have probably been secondary 
inoculations rather than metastatic lesions Material for histologic 
examination does not appear to have been available 

In animals, vaccinal lesions of the mucous membranes have been 
studied histologically apparently only in rabbits 

Calmette and Guerin produced small vesicopustules in the conjunctiva 
and nasal mucosa by dusting dried powdered vaccine into these spaces 
These evolved m from five to six days and cicatrized without crusting 
Immunity resulted m both instances Histologic examination was not 
reported In 1917, Camus described grossly typical pustules of the lips, 
tongue, buccal mucosa, esophagus (once), nasal mucosa, palpebral 
conjunctiva, margins of the lids and the anogenital mucosae, resulting 
from intravenous inoculation with vaccine pulp 

Levaditi and Nicolau described lingual pustules at eight days after 
intravenous inoculation In these, the epithelial cells showed swollen 
vacuolated nuclei, fragmented nucleoli and sometimes total necrosis 
There was intercellular polymorphonuclear invasion, forming nests of 
pus cells Watanabe described lesions of the lips, palate and tongue in 
rabbits These showed intense subepithehal round cell infiltration, 
distinct swelling of the epithelial cells and areas of elevation of the epi- 
thelial layer and vacuole formation , vesiculation, pustulation and ulcera- 
tion followed rapidly, being completed by the sixth or the seventh day 
Gordon, instilling calf lymph into the conjunctivae and nostrils of rab- 
bits, produced a transient conjunctivitis and, nasally, a catarrhal, later 
purulent rhinitis lasting from the seventh to the tenth day Immunity 
was conferred by each of these routes Lesions of the lips, nose, tongue 
and palate were produced m rabbits by Douglas, Smith and Price using 
Levaditi’s neurovaccine by various routes of inoculation These were 
not described histologically 

Bijl and Frenkel saw ulcers in the esophagus and on the tongue The 
epithelium was replaced by “protoplasm” and a mass of nuclear debris, 
the underlying tissues being infiltrated with leukocytes and proliferat- 
ing fibroblasts Toward the margin were seen successively epithelial 
cells with pyknotic nuclei and highly vacuolated cells containing inclu- 
sions stained by hemalum, apparently nuclear fragments The surface 
was covered by fibrin, degenerated leukocytes and bacteria The tur- 
binates were engorged, showing necrosis and necrobiosis of the inter- 
stitial tissue and proliferation and necrosis of the epithelium, both 
diffusely rather than focally Ledingham and Barratt noted conjuncti- 
vitis and pocks on the lips, nose, eyelids, mouth and tongue, but gave no 
histologic details of these lesions They also used neurovaccme in 
rabbits 
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Armstrong and I described focal lesions of the turbinate, inner eai, 
tongue, small and large intestine, trachea and larjnx The material 
resulted from Armstrong’s studies on effects of the heat resistant vac- 
cine virus developed by hmr The usual lesion of the turbinate was a 
focal necrosis showing a sharply defined area of nuclear and cellular 
debris without marginal reaction m the subepithelial tissue and coagula- 
tion necrosis of the epithelium over the center These necroses some- 
times involved the bone and occasionally resulted in complete gangrene 
of the turbinate Intra-epithehal, fibrin filled vesicles occurred a few 
times and contained inclusion bodies in their lateral margins and roofs 
The lingual and laryngeal lesions showed marked thickening of the 
epithelium, centrally coagulation necrosis of the basal cells or even of 
the entire epithelium, lateral to and above the necrotic cells swollen 
epithelial cells with perinucleai vacuolation and later multilocular spaces 
containing greater oi less numbers of polymorphonuclear leukocytes 
Some lesions of these stratified epithelial mucosae showed separation 
and rounding up of the basal cells, and the formation of fibrin filled 
spaces, which sometimes contained multinuclear epithelial giant cells 
lying flee m the space Some areas of total coagulation necrosis of 
such epitheha weie seen and in some instances ulcers bounded by 
necrotic or vacuolated cells occurred The underlying connective tissue 
sometimes showed infiltration with lymphocytes and plasma cells, but 
more often necrosis, with or without polymorphonuclear infiltration 
The lesion of the inner ear consisted of focal coagulation necrosis of all 
structures m an animal that had shown severe antemortem vestibular 
symptoms The tracheal lesions showed first epithelial thickening, 
perinucleai vacuolation m the middle lajers, becoming moie extensive 
later, then coagulation necrosis of the entire epithelium The under- 
lying connective tissue showed fibrinous necrosis, often down to the 
cartilage, usually without marginal reaction Epithelial necrosis with 
or without Aacuolation, cell inclusions and stroma necrosis was seen in 
the few intestinal lesions 

EYE \ND LACRIMAL GLAND 

Adler saw eaily conjunctival pustules, and late in the disease a 
pustular keratitis He doubted the existence of true corneal pocks 
Hebra saw no corneal pocks Roger, on the other hand, saw frequent 
severe conjunctivitis and invasion of the comea, with opacities and 
perforations, but gave no histologic details 

Councilman and his co-workers saw a coineal pyogenic ulcer once in 
their fifty-four autopsies on persons who died of smallpox 

The rabbit cornea has been much studied after variolation and 
vaccination chiefly in connection with the studv of cell inclusions and 
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in the application of the Paul test foi variola As I have excluded any 
extensive discussion of cell inclusions from this review because the 
subject has been so recently covered by Goodpasture, only those papeis 
treating more particularly the histologic changes will be coveied 

According to Councilman, the gross changes m the coinea after 
variolation were first studied by Straus, Chambon and Menard 
Guarnieri and Monti, and following them numerous others used the 
labbit cornea m the study of the so-called Guainieri bodies Tyzzer 
described the histologic changes following corneal vaccination After 
scarification, a thinned layer of epithelium covered the wound m twenty- 
four hours Epithelial prolifeiation and cell swelling followed, increas- 
ine the thickness to four or five times the normal Cell vacuolation was 
noted on the ninth and eleventh days, but no typical vesicles were 
formed The inclusion bodies were seen first after sixteen hours , they 
became most numerous on the second and thud days and thereaftei 
decreased in numbei s Paul, in his original communication on the “Paul 
test,” found a close correspondence of the appearance of the variolated 
rabbit coinea with Weigert’s description of the lesions of the skin m 
smallpox There was primary epithelial necrobiosis followed by Unna’s 
ballooning degeneration and reticulating colhquation Later, small cell 
infiltration and purulent liquefaction of the pock tissue became apparent 
According to Ungermann and Zuelzer, siinilai changes occur in the 
variolated guinea-pig cornea These authors described in detail the 
changes in the rabbit following corneal variolation and vaccination In 
the first twenty-four hours, cellular edema, vacuolation and swelling 
appeared, even with separation and lounding up of the basal cells Then 
numerous mitoses appeared and marked thickening of the epithelium 
developed During the second day, necrosis and desquamation of the 
central swollen cells led to the formation of a crater In the piocess of 
necrosis, the cells rounded up and shrank into dense hyahnized spherules 
without nucleai staining Such cells were sometimes engulfed by other 
epithelial cells, forming the so-called “Schachtelzellen,” oi “box cells ” 
Giant epithelial cells with multiple heavily stained oi pyknotic nuclei iix 
heavily stained cytoplasm appeared within a few houis aftei inocula- 
tion Leukocyte infiltration of the corneal lamellae appealed after the 
second day Maiginal epithelial proliferation obliterated the epithelial 
defect m from six to seven davs The cell inclusions were discussed at 
length 

Scott and Simon studied the labbit cornea about foit} -eight houis 
after variolation Thej, described swelling and hydropic changes of the 
epithelial cells, central desquamation, “Schachtelzellen” and Guarnieri 
bodies, but described no ballooning or reticulating colhquation Doug- 
las Smith and Price observed conjunctival pocks twice following mtra- 
^enous inoculation ^ 
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Aimstrong and I descubed metastatic coineal and conjunctival lesions 
seen between the seventh and fifteenth days aftei vaccination of the 
skin with his heat selected vnus In the corneal lesions there were 
epithelial proliferation and thickening, peiinuclear cleft formation and 
cjdoplasmic vacuolation, intercellular edema and coagulation necrosis, 
usually of basal cells, followed by central desquamation and polymor- 
phonuclear infiltration of the edematous superficial lamellae of the 
coinea, and latei more extensive infiltration accompanied by an exuda- 
tion of serum, fibiin and leukocytes in the anterior chamber In the 
conjunctival lesions, actual vesicular spaces were formed These were 
tiaveised by vertical cell cords and showed intercellular edema beneath 
the lesion and cellular swelling and vacuolation above and laterally 
Coagulation necrosis of the basal cells and trabeculae, invasion by 
leukocytes and supeificial erosion followed by the tenth day Necrosis 
ot connective tissue, infiltration by polymorphonuclears and swelling of 
capillaiy endothelium occurred beneath such lesions Inclusions 
lesembhng Guainieii bodies were seen on the seventh day in both 
corneal and conjunctival lesions and as late as the eleventh m the corneal 
lesions 

We also examined lacrimal glands in six animals and found no focal 
lesions 

While in cases of smallpox corneal and conjunctival material has 
been but little studied, it appears probable from the extensive work on 
vaiiolated and vaccinated corneas, and particularly from our account of 
metastatic corneal lesions that the corneal ulcerations and opacities, as 
well as the conjunctivitis of smallpox, have been primarily variolous in 
nature 

LUNGS 

Bionchopneumonia has been the most fiequent complication of fatal 
pustular smallpox Jotfioy saw it in about half of his sixty cases, 
Bieynaert in about half of seventy autopsies, Chian (1886, 1893, in 
thiity-one of thnty-eight cases, Auche in seventeen of forty-five cases 
and Perkins and Pay in seventeen of foity-five cases Councilman, 
Magiath and Brinckerhoflf saw more or less extensive bronchopneumonia 
in forty-three cases and lobar pneumonia twice in fifty-four cases Sweit- 
zei and Ikeda stated that bronchopneumonia was the immediate cause of 
death in then senes of cases Hemorrhages in the lungs in purpuric and 
hemorrhagic cases have been reported by Zuelzer, Ponfick, Councilman 
and his co-workeis and Ikeda Bronchitis of greater or less severity 
has been noted with gieat frequency (Joffroy, Breynaert, Auche, 
Huguenm Rogei , Perkins and Paj , Councilman et al , MacCalltim and 
Ikeda) Focal lesions have been descubed by Ivanowski, Bowen Bose, 
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Stokes and Ke>sselitz and Ma3ei Pustules ha\e been seen in the 
bronchi b^ Jotfroy, Breynaert, Rogei, Perkins and Pay and Council- 
man et al 

Ivanowski saw in the lower parts of the lung pea-sized red or giay 
nodules which microscopically showed an alveolar exudate of cells 
resembling white corpuscles, epithelial cells with cloudy, granular cyto- 
plasm, red corpuscles and a network of fibrous material In some of 
these alveoli, he saw fine refractile granules insoluble in acetic acid, 
caustic alkali or ether and staining light blue or daik red with iodine 
The granules were considered parasitic and the nodules as true foci of 
smallpox The latter appear to me to have been small bioncho- 
pneumonic foci 

Jofitroy saw pustules infrequently in the primary bronchi and rarely 
m smaller ones He noted bronchitis of greater oi less seventy in 
which there was poor epithelial pieservation, with marked congestion, 
little mucus and slight swelling The pneumonia involved more often 
the upper posterior parts of the lower lobes and, when unilateral, the 
light side more frequently than the left The alveolar exudate con- 
sisted of many red corpuscles, even late in the disease, few leukocytes, 
and deformed desquamated epithelial cells, sometimes with a meshwoik 
of fibrin 

Breynaert (cited after M Burchardt) saw pustules progressively 
smaller as the bronchi decreased in caliber The pustules were some- 
times umbilicated, more often appearing as small ulceis with over- 
hanging edges Bronchitis extended to the finest bronchioles The 
pneumonia involved more often the middle parts of the lung, especially 
on the right In form there were capillary bronchitis, splenization and 
splenopneumonia, and confluent, disci ete and subacute bronchopneu- 
monia Histologic details were not given 

Bowen (cited after Chian) in an 18 days old child dying in the 
pustulai stage noted pneumonia m the right lower lobe, pleuiisy on the 
left and small, sometimes umbilicated nodules in (on?) the lungs, liver 
and kidneys These were described as between poppy seed and hemp- 
seed size Structurally^ they showed a central network of necrotic cells 
sin rounded successively by zones of infiltration with broken down 
nuclei and of “exudation ” Cocci occuired in colonies m the vessels, 
but not in the nodules 

Auche described the bronchopneumonia as bilateial, involving more 
often the lower lobes and the right side Splenopneumonia occurred 
eight times, pseudolobar pneumonia five times and nodular broncho- 
pneumonia four times In the smaller bronchi there were epithelial 
swelling, proliferation and desquamation and intense infiltration with 
cells that Auche chaiactenzed apparently synonymously in various parts 
of the paper as “embrjonic” and as round cells Similar cellular infil- 
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tiation was seen in the achentitial coats of the aitenoles The intimal 
and inusculai la}eis of these w'eie normal The bronchial lumen con- 
tained chief!} small lound cells with small nuclei and much blackish- 
A’^ellow, giamilai pigment In the splenopneumonia, the blood vessels 
Aveie dilated, and the alveolar “endothehar’ cells piohfeiated and des- 
quamated to foim the alveolai exudate Areas of red hepatization con- 
tained a fibrinous intra-alveolar net, “endothehar’ cells, white corpuscles 
and some led cells In foci of gray hepatization, the alveolar walls 
weie thickened and densely infiltrated by “embryonic cells,” their endo- 
thelial lining w^as destioyed and the alveoli were filled by leukocytes 
and a few large pigment cells Such foci w’-ere often surrounded b} 
zones of splemzation and sometimes showed cential phlegmonous infil- 
tration Blood filled alveoli were seen m hemoiihagic foci The pleura 
w^as often infiltiated by leukocytes and occasionally coveied b} fibrinous 
exudate Sti eptococci, staph} lococci and pneumococci w'^ei e seen in sec- 
tions and lecoveied cultuially in all combinations, and these cocci were 
consideied to be the cause of the pneumonic complications 

Huguenm (cited after Councilman) refeiied the bionchitis, capillar} 
bronchitis and telectasis to the specific action of the virus of smallpox 
Rogei found that pustules m the tiachea and bronchi w'eie often the 
point of oiigin of a diphtheritic inflammation 

Bose saw' intense congestion, edema, foci of bionchopneumoma and 
sometimes ecch}mosis The pneumonic foci he considered microbial m 
origin Filin, elastic nodules, fiom cheiry red to dark red, were 
attiibuted to the specific action of the viius These showed prolifera- 
tion of aheolai and bronchial epithelium and of peribionchial and 
peiivasculai connective tissue On this piocess, suppuration super- 
vened. and the epithelial cells degenerated and broke dowm The nature 
of these nodules is not clear to me 

Stokes desci ibed in one case small vesicles dotting the pleura Histo- 
logically these show'ed large lymph spaces filled wnth seious fluid 
Fibrinous pleuiisy w'as seen in another case, and bionchopneumoma in 
three of fi\e In tw'O cases, he found foci of necrosis containing cen- 
tral!} . sti eptococci and cellular and nucleai debris, boi dered b\ a 
peripheral zone of prohfeiated alveolai and endothelial cells, l}mpho- 
cAtes and a feAv leukoc}tes 

Perkins and Pav found generalh' congestion and edema, bronchitis. 
Avhich was purulent m later cases, bionchopneumoma in OA'er one third 
of the cases and fibrmopui ulent pleuiisy in thiee of then forty-five 
cases Lesions lesemblmg pocks of the skin were seen m the laiynx, 
trachea and bionchi of earlier cases and ulcers and sloughing latei 
Accoidmg to Councilman, Magiath and Brmckerhoff, the pneumonic 
exudate contained many pol} morphonuclear leukocA'tes laie plasma cells, 
usualh little fibim and commonlv streptococci and pneumococci These 
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COCCI were considered the primary cause of the pneumonic reaction 
One of their cases showed focal necioses with cell inclusions in (the 
epithelium of the pnmar}- bronchi 

Keyssehtz and Mayer found in one case with generalized lesions of 
the viscera hyperemia of the lung and focal lesions containing free fluid 
and hemorrhages, but no central necrosis Guarnieri bodies were seen 
in both the cytoplasm and the nuclei of fixed and desquamated ah eolai 
epithelial cells This finding of Guarnien bodies is unique in smallpox 
and is paralleled only by the presence of similar inclusions in the alveolar 
epithelium in the rabbit in the vaccinal pneumonia described by Arm- 
strong and myself and m the focal pulmonary lesions, as well, described 
by us and b) Bijl and Frenkel 

Sorensen and Sorensen described gelatinous pleuiisy and hypostatic 
pneumonia m a case of purpuric smallpox 

Ikeda found marked pulmonary edema and hemorrhage, exfoliation 
of the epithelium of the smaller bronchi and engorgement and free 
extravasation of blood in the peribronchial tissues 

Gaucher noted intense congestion but no consolidation in an infant 
dying fifteen days after -vaccination with calf viius and six days aftei the 
appearance of a generalized pustular eruption 

Pneumonia has been noted as a complication of postvaccinal 
encephalitis (Bijl, Turnbull and McIntosh) 

Calmette and Guerin, Levaditi and Nicolau and Gordon all prac- 
ticed intratracheal or intranasal inoculation of rabbits with vaccine 
virus, producing immunity, but no pulmonary lesions Levaditi and 
Nicolau found foci of pei ibronchial mononuclear and especially poly- 
morphonuclear inflammation, alveolar hemorrhages, edema and atelec- 
tasis in rabbits inoculated intravenousl}^ with their neurovaccine Six 
years later Douglas, Smith and Price reported almost constant produc- 
tion of pulmonary lesions by intravenous inoculation of rabbits vith 
the same virus These “pocks” in the lung were punctiform hemor- 
hages, later glistening gray nodules with punctate hemorrhagic centeis 
Microscopicall} , these foci resembled “in essentials vaccimal skin 
lesions ” 

Bijl and Frenkel produced focal lesions m the lungs of rabbits by 
cutaneous inoculation with a neurovaccme Microscopically, pneumonic 
foci were seen, in which the alveolar septums were so swollen as to 
obliterate then capillaries Other foci showed swelling and nuclear 
fragmentation and pjknosis in the septal cells, both epithelial and endo- 
thelial These cells contained inclusions staining like nuclear material 
Sometimes these focal nodules showed coagulation necrosis or necro- 
biosis There were rather general hyperemia and desquamation of 
alveolar epithelium In bronchi and bronchioles there was often a 
hv pel plastic exudatne process with swelling and ulceration of the 
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bionchial epithelium The small vessels exhibited intimal swelling, peri- 
vascular infiltration with mononuclear cells showing darkly stained 
nuclei and broad or narrow cytoplasm, and focal swellings of the arterial 
musculatuie in which the cells were separated apparently by inflamma- 
tory edema (This appears to be the same as the mucoid degeneration 
of the arterial musculature in the vaccine virus pneumonia described 
by us) These authors saw also minute pleural pocks showing thick- 
ening or desquamation of the pleural epithelium and subjacent connec- 
tive tissue, hyahnization and necrosis 

Ledingham and Barratt saw discrete and confluent areas of neciosis 
of alveolar tissue, with hemorrhage, following inoculation of rabbits 
with a neurotesticular vaccine by vaiious routes Vascular and bronchial 
walls were involved in the necrotic foci Little evidence of tissue reac- 
tion was seen Subpleural hemorrhagic necroses weie coveied by lens- 
shaped areas of pleural epithelial hyperplasia Another group of 
animals showed marked proliferation of the “reticulo-endothehal tissue” 
about the bronchi and vessels and polymorphonuclear infiltration of 
the focal necroses 

Armstrong and I (1929 and 1930) reported on serofibrinous pneu- 
monia produced by intranasal and intratracheal inoculation of rabbits 
and on focal pulmonary, pleuial, bronchial and vascular lesions pro- 
duced by the use of other routes of inoculation We used Armstrong’s 
heat resistant vaccine virus After intranasal or intratracheal inocula- 
tion, epithelial proliferation in the bronchi appeared as early as twenty- 
four hours, subepithehal necrosis and epithelial desquamation, necrosis 
and vesicles following on the second day Focal necroses of alveolar 
walls and cell inclusions resembling Guarnieri bodies in lesions and in 
intact bronchial and alveolar epitheha appeared also in forty-eight hours 
Gross and microscopic serous alveolar exudation appeared on the 
second or the third day, and was followed by deposition of fibiin and 
consolidation on the third or the fourth day At this time, arterial and 
venous adventitial edema and necrosis appeared, the arterial muscula- 
ture became greatly swollen, and this was accompanied by intercellular 
and intracellular formation of large mucm-filled vacuoles (cf the 
“inflammatory oedema” of the muscle noted by Bijl and Frenkel) As 
the disease progressed, more lobes became involved, first centrally, then 
throughout, coagulation necrosis and diphtheritic inflammation of the 
bronchi became more extensive, and neci osis of alveolar walls increased 
Death ensued usually in from three to five days, only four of some 
fifty animals surviving to the sixth, seventh and eighth days Rapid 
passage by intratracheal inoculation with raw lung virus produced 
purulent bronchopneumonia superimposed on the serofibrinous type, but 
repurification by centrifugation and glycermization and storage gave a 
virus that again produced the purely serofibrinous t 3 ''pe About half 
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the animals inoculated by other routes showed various focal lesions of 
the lungs, such as smaller or larger foci of serofibrinous pneumonia, 
bronchial necroses or vesicles and focal necroses of alveolar walls Sero- 
fibrinous pleurisy with or without foci of swollen vacuolated mesothe- 
lium occurred in both the pneumonia and the focal lesions 

With the expel imental evidence adduced during the past year, par- 
ticularly the production of a pneumonic process comparable in the 
lack of leukocytes to the early lesions of the skin in variola, it appears 
probable that the bronchopneumonia of variola is primarily due to the 
action of the virus of smallpox, and not primarily to the action of the 
invading micro-organisms It is also probable that the latter modify 
the character of the reaction, the participation of the polymorphonuclear 
leukocyte in particular being attributable to these cocci 

The perivascular reactions, varying from the proliferative and mono- 
nuclear infiltrative type seen by McIntosh and Scarff in vaccinia in 
rabbits, and the round cell infiltration of Auche in variola, to the necro- 
tizing serofibrinous exudation of Armstrong and myself in the vaccinal 
pneumonia of rabbits, all appear to constitute a lymphangitis of vaiying 
intensity 

HEA.RT AND GREAT BLOOD VESSELS 

In hemorrhagic smallpox, myocaidial hemorrhages have been noted 
by Zuelzer, subendocardial hemoirhages by Ikeda, and lesions of the 
serous membranes, presumably including the pericardium, by Ponfick, 
Perkins and Pay, Riedel, Sweitzer and Ikeda, and Ikeda Luksch noted 
subepicardial hemorihages in postvaccinal encephalitis 

It IS not clear whether the focal lesions observed by Douglas, Smith 
and Price were myocardial lesions or essentially lesions of the serous 
membrane, probably the latter, since Armstrong and I also saw 
focal pericardial lesions in experimental vaccinia Vegetative endo- 
carditis has been reported once each by Councilman, Magrath and 
Brinckerhoff in variola and by us in experimental vaccinia of rabbits, 
Interstitial myocardial infiltration with “large basophilic cells” was 
seen four times m the series of Councilman and his co-workers, and 
l}'’mphocyte infiltiation and fibroblast proliferation once in our rabbits 
with vaccinia Cloudy swelling of heart muscle has been generally 
observed in variola and also in experimental vaccinia by us More 
severe degenerative changes, even necrosis, were occasionally seen, but 
it appears that the necrosis, at least, was associated with streptococcal 
emboli (Councilman) 

No lesions of the great vessels attributable to the action of the 
\ irus appeal to have been observed either in vaccinia or variola, though 
these aie specifically mentioned only m the studies of Councilman and 
Ins co-woikers in vaiiola and ours in vaccinia 
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LIVER 

111 smallpox, hemorrhages in the parench3ana of the liver have been 
noted b}^ Wagner and Roger, subcapsular hemorrhages by Keysselitz 
and Ma}er and Ikeda According to Councilman, Quinquaud first 
observed lobular foci of hepatitis and fatty degeneration of the cells 
Curschmann saw cloudy swelling of the liver cells and severe fatty 
degeneration comparable to that of phosphorus poisoning 

Weigert first described what he designated as bacterial thrombi 
in the sinusoids of the liver Stained with hematoxylin, carmine and 
picric acid, these were hematoxylin staining masses of granular material 
The surrounding tissue cells were often normal , at other times, they 
showed karyolysis and complete loss of nuclear staining These micro- 
scopic focal necroses did not exceed the size of small tubercles Later, 
the central bacterial thrombi lost their definition, the cell bodies broke 
down to masses of debris, forming round, sharpl}'^ defined patches with- 
out nuclei and without marginal reaction In the later stages, the mar- 
gins were made up of smaller liver cells with more numerous nuclei 

Bartheleni}'' noted extensive fatty degeneration in nineteen of 
twenty-three cases Sireday noted lesions of the inteistitial tissue and 
cloudy swelling of liver cells in early cases, later there was fatty 
degeneration of all parts of the lobule Bowen described nodules varying 
in size from that of a poppy seed to that of a hemp seed, partly umbili- 
cated, on the liver, lungs and kidneys In these there was a central net- 
work of necrotic cells surrounded by a zone densely infiltrated with 
fragmented nuclei, and peripherally by a zone of “exudation ” The foci 
contained no bacteria, but coccus colonies occurred in the vessels of 
these organs 

Arnaud (1899) saw vai 3 nng degrees of fatty infiltration of the liver 
cells, more marked toward the periportal areas Nuclei were usually 
preseived Less often there was granulai degeneration with vitrification 
of the C 3 ^toplasm and disappearance of the nucleus of the liver cell, 
whether m isolated cells or in focal areas is not clear There was dense 
“embiyomc” infiltration of the periportal and interlobular connective 
tissue with small round cells Small round cell infiltration of the Avails 
of the larger blood vessels and endothelial proliferation and swelling 
in the smaller vessels Avere noted There were vascular stasis and 
marked intracapillar 3 ’- leukoc 3 i;osis including l 3 ’-mphocytes, polymor- 
phonuclears, phagocytes and 13 'mphoid cells in mitosis Roger and 
Gamier (1901) and Roger described the liver in smallpox Avith great 
detail The organ Avas enlarged, soft, pale yellow ish and greasy Peri- 
portal round cell infiltration AA'as seen in some cases Capillaries and 
AJ^ems shoAved dilatation sometimes Avith endothelial swelling and desqua- 
mation In the liver cells the most frequent change Avas fatt 3 " degenera- 
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tion, usually without loss of nucleai staining, this change was moie 
pronounced in the peiiportal legions Also there were foci of a few 
swollen cells with broad clear cytoplasm and pooily stained nuclei In 
some cases there weie foci of neciosis and “vitreous degenei ation” in 
which there were shi unken cells with poorly stained nuclei oi none at 
all Such foci lay in the midst of well pieseived hvei tissue They 
were often invaded by leukocytes, and not infrequently cential caseation 
had occurred Some cases showed complete disassociaticn of the hvei 
cell colds, leaving free, rounded cells 

Bose described fatty degeneration in what appeals to have been a 
cirrhotic liver, ascribing all the changes to smallpox Stokes saw cloudy 
swelling m all cases In one there were focal necroses containing, 
centrally, nuclear debris and homogeneous eosinophilic material, and 
marginally, coalescing liver cells with fragmented nuclei The focal 
lesions contained no streptococci, though these weie numeioiis else- 
where in the capillaiies Peikms and Pay saw central passive conges- 
tion and peripheial fatty degeneration of the lobules m twent}-thiee 
of their forty-five cases 

Councilman, Magrath and Brmckerhoff found legulaily a great 
increase in the weight of the liver, general swelling and increased 
granularity of the liver cells In seven cases, the liver cell cords were 
disassociated into separated cells lying free in the stioma In six there 
were foci of small eosinophilic necrotic liver cells without nuclei, with 
dilated capillary spaces, and m four with invasion by polynioi phonuclear 
leukocytes In three autopsies they observed scattered, isolated necrotic 
liver cells In other cases there were nuclei with centrall} clumped, 
more or less oxyphil chromatin and swollen karyolytic nuclei, with or 
without cytoplasmic degeneration The capillaries often contained 
pyogenic cocci and, late m the disease, numeious “large basophile cells ”■ 
In five cases, refractile, hyaline, eosinophil bodies weie seen lying in 
vacuoles in the liver cells, more often nearer the centers of the lobules 
Keyssehtz and Mayer described focal lesions of variable size in the 
liver in two of their three cases The larger ones involved several 
lobules, the smaller occurred in all paits of the lobules In them were 
clear fluid with or without red corpuscles, a few pol} morphonuclears 
and rare eosinophils and mononuclears, and nonnucleate masses arising 
from liver cells, gradually merging into opaque coagulated masses and 
granular debris Peripheial to these aieas of necrosis weie necrobiotic 
liver cells with swollen clear nuclei, patches of intercellular edema and 
dilated capillaries Cell inclusions ranging from eight microns down in 
size and staining like nucleolar material occurred chief!}' in the cyto- 
plasm of liver cells, but also in their nuclei, which sometimes contained 
at the same time an intact nucleolus 
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]\'IacCallum described marked eiilaigement, intense cloudy swelling 
and occasional!}^ focal necroses in the liver Ikeda desciibed slight 
cloudy swelling of the liver in purpura vaiiolosa There weie numer- 
ous wandering mononuclears (which are marked “lymphocytes” in his 
illustration) between the liver cell cords and in the periportal spaces 

In fatal geneiahzed vaccinia m an infant, Gaucher saw flecking of 
the liver b} foci of fatty degeneiation The infant died on the sixth 
day of a generalized pustular eruption and fifteen after vaccination wath 
calf virus Turnbull and McIntosh saw congestion and parenchymatous 
degeneiation of the liver in their cases of postvaccinal encephalitis In 
one case there weie focal necroses, which weie unfortunately not studied 
histologicall} 

In experimental vaccinia of rabbits, small inflammatory foci con- 
taining degeneiated polymorphonucleai leukocytes w’’ere obseived by 
Levaditi and Nicolau Douglas, Smith and Price saw focal lesions of 
the liver in about two thirds of then animals, omitting those which had 
leceived the lapidly fatal mtracerebial inoculations The lesions m the 
livers weie examined for them by Turnbull and were said to resemble 
“in essentials vaccmial skin lesions ” Aftei noting the extreme pleo- 
morphism of the cutaneous lesions produced in rabbits by a virulent vac- 
cine virus, I find it rather difficult to imagine the appearance of such 
lesions -withm a parenchymatous organ I stiongly suspect that most of 
the lesions attiibuted by these workers to the viscera were in fact lesions 
of the seious membrane on their surfaces 

Bijl and Fienkel described diffuse endothelial prohfeiation and 
increased numbers of various leukocytes m the capillaries of the liver, 
reminding them of a leukopoietic process The cell types weie insuffi- 
ciently described or named to permit identification of the process 
Necrosis ivas piesent under the capsular lesions, which will be discussed 
under peiitoneum 

Ledingham and Barratt saAv multiple focal necroses of liver cells, 
usually wuth initial hemorrhage These foci were rapidly leplaced by 
hile duct proliferation m rabbits from nine to twelve days after inocula- 
tion Fibrosing granulomas were interpieted as probably coccidial in 
origin, an mterpietation in which I concur 

Armstrong and I found focal necroses in 54 of 124 rabbits inoculated 
by various i outes with his heat selected vaccine virus The incidence of 
these was much highei when the rapidly fatal intracerebral and respira- 
tor} infections ivere eliminated The size of the lesions varied from 
those involving isolated cells to those involving two or three lobules 
There were first increased cytoplasmic oxyphilia and pyknosis or karyol- 
y^sis, then swelling and vacuolation of the liver cells, disappearance or 
fragmentation of their nuclei, occlusion of the capillaries by the swollen 
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cells and fine fibrin thrombi In apparently latei lesions, the livei cells 
were shi unken, often broken down to granular debus and free fat, and 
sometimes infiltrated with leukocytes Calcification was seen in some 
late lesions and in others marginal endothelial prolifeiation, gradually 
changing into nodules of epithelioid cells The bile duct proliferation 
noted by Ledmgham and Baiiatt was seen in this material, too, and was 
attributed rather to the common prolifeiative chronic cholangeitis often 
seen in rabbits 

The focal necroses desciibed by Weigeit, Bowen, Stokes, Council- 
man and his co-woikeis and Keysselitz and Mayer, the foci of “vitreous 
degeneration” of Arnaud, the vitieous degeneration and neciosis of 
Roger and Gainer in smallpox and the focal necroses seen by Leding- 
ham and Barratt and by us in vaccinia in rabbits appeal to lepiesent 
essentially the same piocess That the lesions seen by Tuinbull and 
McIntosh in postvaccinal encephalitis and b}'^ Douglas and his 
co-workers in vaccinia in labbits are similar seems probable The 
hematoxylm-staining granular masses interpieted by Weigert as bac- 
terial thrombi lying in the centers of the focal lesions have not been 
seen since in either variola or expeiimental vaccinia I am somewhat 
inclined to doubt their bacterial natuie 

PANCREAS 

This organ was specifically mentioned only by Stokes, Pei kins and 
Pay and Councilman, Magrath and Bnnckeihoff in leports on variola 
and by us in reports on expeiimental vaccinia No lesions attributable 
to the virus were found by any of these writers 

PERITONEUM 

In hemorrhagic and purpuric smallpox, pei itoneal liemoi rhages have 
been described frequently by Zuelzer, Councilman and his co-woikers, 
Riedel, Sweitzei and Ikeda and Ikeda According to Chian, pustules, in 
part umbilicated, were seen by Gosselm on the tunica vaginalis testis. 
This observation appears to be unique in variola Local peritonitis was 
seen m one of Turnbull and McIntosh’s cases of postvaccinal encephalitis 
with ulceration of the bladder 

In rabbits, Ledmgham produced subperitoneal nodules with small 
central necroses, using intiasplenic and intiaperitoneal inoculations of 
fresh calf virus The central necroses were surrounded by “adventitia 
cell” proliferation like that in the lesions of the skin Douglas, Smith 
and Price, using a neurovaccine, produced frequent peritoneal lesions 
by intrapentoneal and mtratesticular inoculation, larely by other routes 
There was a clear, yellow, gelatinous exudate with small white or hem- 
orrhagic peritoneal spots on the sui faces of the organs, which micro- 
scopically resembled “pocks in the earliest stages ” 
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Bijl and Fienkel saw in seveial of then vaccinated labbits rounded, 
Avhite, often uinbilicated lesions on the capsules of the spleen and liver 
These showed capsulai thickening, swelling and h3'ahnization of the 
fibers just beneath the surface and neciosis -with nucleai debus beneath 
(oi among’ “unter”) these 

Ledinghain and Barratt saw giay papules on the intestine in one 
labbit These showed necrosis in the serosa and great hyperplasia and 
numerous mitoses in the serous endothelium Similai lesions were seen 
on the sin faces of the uterus and ovaiy Neurovaccme was used 

We described two types of serosal lesions produced by the heat 
selected vaccine mi us The fiist was focal necrosis of the seiosal con- 
nectn e tissues This was sharply defined, containing cellulai and nuclear 
debus centrally, without maigmal leaction In the second tvpe, the meso- 
thehum was thickened, its cells separated by seiofibnnous exudate, 
foiming simple or septate vesiculai spaces Coagulation necrosis of 
some of the mesothelial cells was seen, usually below the surface layer 
Necrosis and less often infiltration b)'- leukocytes and piohferation of 
fibroblasts veie seen in the underlying connective tissue 

While a part of the peritoneal lesions seen b} these workers were 
undoubtedly due to direct peritoneal contamination, others weie just as 
surely metastatic Gossehn’s pocks were probably of the same nature 
as the expel imental lesions Further study of the lattei is needed, as 
Aimstiong and I who had the largest experimental mateiial, studied 
only SIX cases with the vesicle-hke lesions 

SPLEEN 

Wagnei noted splenic mfaicts in hemoiihagic smallpox Zuelzer 
and Ponfick did not see splenic enlaigement m hemonhagic cases, Golgi 
found the spleen small, dark and hard, while Birch-Hirschfeld described 
enlaigement Rogei stated that the spleen was less often enlarged than 
in pustulai cases Arnaud (1899) noted no significant difference in 
splenic size between hemorrhagic and pustulai smallpox He saw 
enlaigement of the malpighian corpuscles and hemonhages in the pulp 
Such hemonhages weie reported in hemorrhagic smallpox also by 
Perkins and Pay and by Councilman, Magiath and Brinckerhoft 
Riedel stated that the spleen was small 

Weigert found focal necroses with cential bacterial masses As the 
neciosis advanced to the stage of central debris without nuclei, the 
central masses of bacteria disappeaied In jmstular smallpox, Arnaud 
(1898b) saw frequent enlargement of the splenic corpuscles and multi- 
jdication of then cells Congestion of the pulp was common, foci of 
mononuclear and lobate leukocHes weie seen, and theie were moderate 
numbers ot laige mononucleai cells a few laige swollen cells occa- 
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sionall} containing i ed cells, and numei ous small lymphocytes, these last 
filling the pulp spaces and infiltiatmg the splenic connective tissue and 
blood vessel sheaths Rogei described splenic enlargement in pustular 
cases The pulp contained a few megakaryocytes and plasma cells, and 
numerous mononuclear, nongraiiular and neutrophil cells Stokes saw 
no significant changes The spleen was enlarged in about half the cases 
described by Perkins and Pay The splenic coipuscles were generally 
enlarged The pulp contained numbers of phagocytic cells including 
red cells and nuclear debris Thiee of their pustular cases showed 
hemorihages in the pulp 

Councilman, Magiath and Biinckerhoft stiessed the paucity of poU- 
morphonucleai leukocytes before the stage of desquamation and empha- 
sized the prominence of proliferating large basophil cells, m both 
follicles and pulp The reticulum contained many large phagocytic cells 
including nucleai debris from lymphocytes Some of these cells showed 
inclusion bodies Pulp hemorrhages were frequent, and fibrin deposi- 
tion in pulp spaces and sinuses occurred In late cases, pigment was 
present in consideiable amounts Keysselitz and Mayer found focal 
lesions m the spleen like those described by Weigert They also 
desciibed numerous intianuclear inclusion bodies in vascular endothelial 
nuclei, which showed peripheral chromatin condensation and cleai 
centers 

In then cases of postvaccinal encephalitis, Turnbull and McIntosh 
described inflammation of the sple’en Four cases showed mciease of 
polymorphonuclears and five increase of basophil mononuclears Eaily 
central necrosis of the splenic corpuscles was seen m one case 

In experimental vaccinia of rabbits, no lesions were seen by Levaditi 
and Nicolau Douglas, Smith and Price frequently saw white spots on 
the surface of the spleen which weie later slightly sunken and showed 
a grayish translucent zone Though no specific histologic desciiption 
was given, these would appear to have been peritoneal or capstilai 
lesions rathei than lesions of the splenic paiench3ana Bijl and Frenkel 
saw no parenchymatous focal lesions The) desciibed capsular lesions 
which I have discussed under peritoneal lesions They described hypei- 
emia of the pulp hypertrophic changes in the folliculai reticulo- 
endothelium, sometimes with nucleai fragmentation, and much nucleai 
detritus and hemosiderin in the pulp Isolated focal necroses in the 
splenic pulp of the rabbit were first described by Ledingham and Bar- 
ratt, who saw them in one case only Such lesions were found by us 
in 6 of 113 labbits In these, the cells were strong I3' oxyphil, with 
karyorrhexis, p3'^knosis 01 karyolysis and later caseous debris Hemoi - 
rhage and deposition of fibrin were each sometimes seen within and 111 
the margins of the lesions The marginal leticulum cells sometimes 
showed nucleai swelling and kar3'ohsis no othei maiginal reaction was 
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evident W e also noted small hyaline thrombi in the splenic pulp Leuko- 
cytosis, follicular hyperplasia, hyperemia, hemosiderosis and much 
nuclear debris in phagocytes were noted in many animals, but only in a 
minority in each instance 

Summarizing, one finds that there has been much disagieement as to 
the size of the spleen, diffuse cellular changes and follicular hyper- 
trophy, and it appears probable that these changes have been dependent 
in large measure on factois other than the virus of variola and vaccinia 
The cell inclusions described by Councilman and his co-workeis and 
Keyssehtz and Mayer may be specific, but this appears dubious to me 
The focal necroses described by Weigert and Keyssehtz and Mayer in 
vaiiola and by Ledingham and Bariatt and by Aimstrong and me in 
expel imental vaccinia appear to be specific and due to the virus 

BONE-MARROW 

Golgi first examined the bone-marrow in smallpox, noting a pie- 
dominance of red corpuscles in the hemorrhagic forms and of white 
coipuscles in the pustular cases Osteom 3 ’-ehtis variolosa was fiist 
described by Chian (1893) and further studied by Mallory (1894) 
while working in Chian’s laboratory In this there were yellowish focal 
lesions of the size of a split pea or less, with a red areola The foci 
were composed of laige epithehum-like marrow cells with pale nuclei 
and fat droplets in their broad cytoplasm In the prepustular stage, 
central necrosis and peripheral fibiin and edema appeared Later, 
neciosis involved most of the "epithelioid” cells and also the bone cells 
of any included bone trabeculae No appreciable emigration of or 
infiltration with leukocytes occurred Such lesions occurred m twenty 
of Chian’s twenty-four cases, Malloi)'’ on more extended search found 
them regularly 

No focal lesions were seen by Roger Nongranular, eosinophil and 
neutrophil cells predominated, polymorphonuclears, plasma cells and 
megakar 3 '-ocytes were rare Infants with bronchopneumonia showed 
hyperplasia corresponding to the leukocytosis Muir saw almost com- 
plete absence of pol 3 miorphonuclear leukoc 3 'tes, reduction in myelocytes 
and vascular dilatation in the rib marrow Chian’s osteom 3 '-elitis vario- 
losa was not found 

Councilman, Magrath and Bnnckerhoft saw focal necroses of 
% ariable size, often hemorrhagic, and without marginal reaction Hemor- 
rhagic and other early cases showed extensive diffuse and focal degener- 
ation Exudation of fibrin occurred in and near areas of hemorrhage 
and necrosis and elsewhere Large phagocytic cells were seen including 
other cells and absorbing fat In general there was a great reduction in 
pol 3 miorphonuclear leukoc 3 ^tes and an increase in tymphoid and plasma 
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cells Keysselitz and Ma}er saw, but did not specifically describe focal 
lesions in the bone-mairow Batzdorfl: described a suppurative osteo- 
myelitis in material xenioved suigically seven weeks after variola 
Musgrave, Sison and Crowell described histologically healed lesions in 
the bones of a patient who had had smallpox in childhood They also 
studied in living patients, bony deformities, which they attiibuted to 
past smallpox Brown and Brown found metastatic pyogenic osteo- 
myelitis the most commonly reported variety in the literature On x-ray 
and chmcal evidence, they believed Chian’s osteomyelitis variolosa to 
have been the cause of bony deformities in their two cases 

MacCallum desciihed nodules showing central necrosis of marrow 
cells and marginal infiltration by mononuclears Formation of poly- 
morphonuclear leukocytes was suppressed and many degenerate leu- 
kocytes were seen 

Sweitzer and Ikeda saw red mairow in the femur frequently in pur- 
pura variolosa, and Ikeda desciibed hemorrhages with islets of normo- 
blasts and a few myeloid cells 

Soltmann reported what he designated as “osteomyelitis ichor- 
rhamica” in a child dying thirteen days after vaccination and three days 
aftei the onset of symptoms Limited autopsy showed necrosis of the 
anterior sui face of the femur, with edema and yellowish muscles above 
it The mairow cavity was not opened The etiology was considered 
uncertain 

In experimental vaccinia m rabbits, Levaditi and Nicolau saw no 
lesions of the hone-marrow Bijl and Frenkel saw marked prolifera- 
tion of myelocytes, hyperemia, a diffuse fibrin network and scattered 
small legressive changes, which were not further characterized We saw 
focal necroses of the bone-marrow of the femur or diploe in five of 
twenty-six rabbits These showed, centrally, fragmented cells and nuclei 
surrounded hy a zone of empty reticulum, or central caseous necrosis 
surrounded by fat-containmg, coagulated, granular myelocytes with 
karyolyzed or pyknotic nuclei Exudation of fibrin and hemorrhage 
occurred in such lesions, and fibiin was seen in patches where scattered 
cells showed fragmented oi pyknotic nuclei Direct intramedullary 
inoculation produced similar, but larger areas of coagulation necrosis 
Bone lying in foci of necrosis showed necrotic bone cells 

To date, the osteomyelitis variolosa of Chian has been studied 
histologically by Chian, Mallory, Councilman and his co-workers, Keys- 
selitz and Mayer and MacCallum in variola and by us in experi- 
mental vaccinia Probably the report of Bijl and Frenkel could be 
included, but the description is not clear This osteomyelitis appears to 
be a specific effect of the virus The suppression of polymorphonuclear 
lenkopoiesis seems to have been quite generally observed, though we saw 
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an increased number of poh morphonuclears m ten of t\ienty-six 
animals m experimental A'^accinia 

LYMPH GLANDS 

Wagnei saw hypertroph} and h}pereinia of the lymph nodes 
Weigert described his bacterial thiombi in the follicles and peripheral 
sinuses of l3TOph nodes, and apparently included these organs m his 
description of focal necroses, which applied more specifically to the liver, 
spleen and kidney Roger described frequent enlargement of the lymph 
nodes in smallpox The pulp cords showed neutrophil, basophil and 
sometimes eosinophil myeloc3'tes, giant cells of undescnbed type and, 
in hemorrhagic cases, nucleated led cells as well Similar active m3^elo- 
poiesis occurred in the periglandulai tissue These most interesting 
changes Roger had not seen except in vaiiola, and unfortunate^ he does 
not state in how man3^ cases these changes occurred The3’' have never 
been confirmed 

Stokes found extensive focal necioses in the bronchial and cervical 
l3anph nodes, usually subcapsular and often containing large masses of 
streptococci Councilman, Magrath and Bnnckerhoff observed edema, 
dilatation of the peripheial sinuses, multiplication of large basophil 
cells b3’^ mitosis, these often taking on the characteristics of Unna’s 
plasma cells, and evident piohfeiation of sinus endotheha to form 
large free phagocytic cells containing cells, debris and masses of fibrin 
There were frequent degeneration and necrosis of small cells (whethei 
focall3'^ or difTusel3’- is not stated) Mononuclear eosinophils weie fre- 
quent, pol3miorphonuclear eosinophils less so In late stages, P0I3'- 
morphonuclear leukocytes became numeious Cocci were frequent in 
some cases MacCallum saw man3'^ laige phagoc3hic cells in the l3mph 
sinuses, also abundant smaller mononuclear cells Sweitzer and Ikeda 
described inconstant adenopath3, intense hyperemia and diflfuse h3per- 
plasia of the l3anphoid cells 

According to Turnbull and McIntosh, the axillaiy l3mph glands 
draining the area of the vaccination in postvaccinal encephalitis were 
enlarged and congested, showing free blood in the sinuses in three, 
and hemorrhages in two of the seven cases There was some eosinophil 
infiltration 

In experimental vaccinia Bijl and Frenkel sav swelling and 
degeneration of the sometimes phagoc3^tic reticulo-endothelium of the 
peripheral and medullar3’- sinuses and germinal centers There were 
scattered small necroses and hemorrhages Aimstrong and I (1929 
and 1930 ) saw in the mediastinal glands in pneumonic cases and in 
axillar3’' glands after cutaneous inoculation with the heat selected vac- 
cine virus first, edema and exudation of fibrin in the sinuses, then 
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coagulation necrosis, first of the penpheial sinuses, latei of the entire 
gland Such necroses were often hemoiihagic 

In general, the lymphadenitis of variola and vaccinia shows a mono- 
nuclear cell response With some stiains of virus, hemorihage and 
neciosis overshadow and ohhteiate the reaction Such strains are 
those which show the greatest necrotizing tendencies in the skin and 
othei oigans 

THVMUS 

Focal lesions of the thymus liaie been noted only by Armstiong and 
me, in a labbit inoculated cutaneously with the heat selected vaccine 
■viiLis The lesions were multiple focal hemorihages and areas of 
necrosis m which the reticulum cells appeared to suivive, and the 
Ijmphocytes were leplaced by nuclear debus and fibrin No marginal 
reaction occuiied 

SUPRARENAL GLANDS 

Oppenheim and Loepei first described the occurience in the supra- 
lenal gland m smallpox, of foci of infiltration with lymphocytes and 
fewer plasma cells, most often m the medulla, about the sheaths of 
the cential veins and also sometimes m the capsule There was also 
larely congestion, with hemorrhage and “cellular neciosis in islets” 
The last observation was, unfortunately, not moie closel) described 
Stokes saw no significant changes Pei kins and Pay found cystic 
supiarenal glands in six of forty-five cases and noted frequent fatty 
degeneration of the medulla 

Councilman, Magrath and Bimckerhofl: saw foci of necrosis in 
some cases, and more or less degeneration in more The foci showed 
increasing!} oxyphil, vacuolated cytoplasm with droplets of hyaline mate- 
rial and kaiyolysis, m some instances with cytoplasmic disintegration 
There were also small foci of mfiltiation with laige basophil cells, 
chiefl} m the medulla 

In experimental vaccinia, Levaditi and Nicolau described the supra- 
lenal glands of their rabbits as “en apparence non lese ” Douglas, 
Smith and Price saw m twent}^ rabbits focal lesions which they 
described as “pocks” or as resembling small accessory suprarenal glands 
Possibly they referred to peritoneal lesions ovei lying the suprarenal 
glands, certainly, these were not the same as the lesions described b-y 
Bijl and Frenkel, Ledmgham and Barratt and us Bijl and Frenkel 
described focal coagulation necroses containing, centrally, an eosinophil 
mass with nuclear fragments, and penpheially, necrobiotic epithelial 
cells and much nuclear dehris, which was piesumed to originate, at 
least m part, from leukocytes “Corpusculai elements” wei e seen in the 
cytoplasm of cells in the marginal zone Around this vas a zone of 
capillary endothelial proliferation and probabh some leukocyte infil- 
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tration, with some cells resembling nucleated red cells, Avhich the authois 
would derive from the capillary endotheha Beginning calcification was 
noted in the necrotic centers Capsular lesions of the same type as 
seen on the liver and spleen were noted , these I have discussed undei 
peritoneum Whether the cytoplasmic “corpuscular elements” referred 
to were inclusion bodies in the sense of Guarnieri bodies is not certain 
from the text 

Ledmgham and Barratt found cortical focal necroses almost con- 
stantly These were hemorrhagic in the earlier stages, and later showed 
a marginal “reticulo-endothehal” reaction consisting of plasmacytoid 
adventitial cells Polymorphonuclear invasion of the necroses was seen 
m one rabbit We saw frequent focal necroses, usually aftei the fourth 
day First there were swelling, increased vacuolation and loss of hpoid 
and cytoplasmic oxyphiha in the cortical cells Soon afterward pyk- 
nosis, karyorrhexis or karyolysis, and the intercellular deposition of a 
fibrin net appeared, followed by a cential breaking down to caseous 
debris , a marginal zone of swelling of cells and vacuolation still 
remained m some instances Marginal or central hemorrhage was 
frequent In some late lesions there was central calcification , in othei s, 
moderate invasion by polymorphonuclears , in others, marginal pro- 
liferation of fibroblasts proceeding to the formation of small granu- 
lomatoid foci , in still others there was marginally active multiplication 
of small, otherwise typical cortical cells, sometimes mixed with lympho- 
cytes Such lesions were found in 62 of 118 animals There were 
also occasional areas of small round cells m the medulla, the significance 
of Avhich appeared uncertain 

That the foci seen m smallpox by Oppenheim and Loeper and by 
Councilman and his co-workers are the same as those seen by Bijl and 
Frenkel, Ledmgham and Barratt and Armstrong and myself appears 
highly probable 

KIDNEY 

In hemorrhagic smallpox, hemorrhages in the pelvic and uieteial 
mucosae have been reported by Zuelzer, Ponfick, Uniuh, Roger, Perkins 
and Pay, and Councilman, Magrath and Brinckerhoff , parenchymatous 
hemorrhages by Roger, and subcapsulai hemorrhages by Rogei and 
by Ikeda 

Weigert saw his bacterial thrombi in the glomeruli, cortex and 
medulla, but, as nearly as I can discern, the focal necioses that he 
described as found m the liver and spleen did not occur in the kidney 
Bowen described poppy seed to hemp seed sized nodules in the lungs, 
liver and kidneys in a case of pustular smallpox In these there was a 
central neLvork of necrotic cells, a margin of nuclear fragments and 
a peripheral zone of “exudation” Arnaud (1898a,b) described exten- 
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sive interstitial infiltiation with “lymphatic cells” and proliferation of 
"embryonic” connective tissue, swelling of glomerular capsular epi- 
thelium, moie or less marked swelling and granular, fatty or reticular 
degeneration of the convoluted tubules, rarely hyaline degeneration and 
necrosis, occasionally arteriolar thrombi and m one case exudative 
glomeruhtis Huguenin saw cloudy swelling and frequent glomerular 
involvements Roger noted a gieat similarity to the nephritis of scarlet 
fever Stokes also saw in one case an acute interstitial nephritis like 
that of scarlet fever, plasma cells and lymphocytes forming the exudate 
Another case showed hyaline glomerular degeneration, capsular epi- 
thelial proliferation and general granular, fibrinoid and fatty degeneia- 
tion of the tubules Perkins and Pay saw one case of acute interstitial 
nephritis, the exudate being plasma cells, eosinophils and a few poly- 
morphonuclears More or less extensive chronic nephritis was seen in 
one fourth of the remaining cases 

Councilman, Magiath and Brinckeihoff saw constantly more or less 
acute degeneration, chiefly m the convoluted tubules, and frequent focal 
interstitial and intravascular accumulations of lymphoid and large baso- 
phil cells Streptococci were frequent, leukocytes were almost absent 
Acute glomerulonephritis was seen in five cases, and acute suppurative 
nephiitis in two One purpuric case showed a considerable amount 
of neciosis in the foci of mononuclear cells Keyssehtz and Mayer 
described focal coagulation necroses with central caseation and mar- 
ginal degeneration and with Guarnieri bodies in the renal epithelium 
in one case Their other cases showed severe parenchymatous degen- 
eration to the extent of necrosis m parts, but no inclusions MacCallum 
described degeneration of the tubular epithelium, occasional glomerulo- 
nephritis and frequent interstitial infiltration by mononuclear cells 

The case reported by Russell and Oddie as postvaccinal encephalitis 
gave no anatomic evidence of that condition, but did show tubular 
degeneration with slight deposition of calcium, glomerular swelling and 
nuclear multiplication, which taken with the pronounced nitrogen reten- 
tion recorded indicated a nephrosis the connection of which with the 
preceding vaccination is at least uncertain 

No focal lesions of the kidneys of rabbits in experimental vaccinia 
were reported by Levaditi and Nicolau, Douglas, Smith and Price, 
Bijl and Frenkel, Ledingham and Barratt or Armstrong and myself 
We saw more or less severe degenerative changes in the convoluted 
tubules, albuminous and fibrinoid casts in some and old fibrous scars 
with tubulai atrophy in several, often associated with areas of infiltra- 
tion by lymphocytes Walthard (1927) inoculated a rabbit intrarenally, 
producing hyperemia, tubular swelling and patches of infiltration with 
leukocytes and h mphocytes at the site of inoculation 
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Focal necioses of the kidney haA'^e been leported apparently only in 
the single cases of Bowen and of Keyssehtz and Mayer , hence it is not 
surprising that they have not been encountered in the expei iinental 
disease The most constant feature appears to have been the rather 
severe tubular degeneration Interstitial infiltration by mononuclear 
cells has been frequent While Armstrong and I have seen this in rab- 
bits also, m this animal its significance is less clear, owing to the relative 
lack of familiarity with the histogenesis of the chronic focal scarring 
often seen in the rabbit 


MUSCLES AND TASCIAE 

Zuelzer noted hemorrhages m the voluntary muscles and large neive 
sheaths m hemorrhagic smallpox Ponfick saw hemorrhages in the con- 
nective tissue generall}'^ Stokes saw no significant changes in the 
muscles In experimental vaccinia, Douglas, Smith and Price saw, but 
did not specifically describe, focal lesions m the voluntary muscles and 
in the connective tissues In experimental vaccinia of rabbits, Bijl and 
Frenkel saAV coagulation necroses of voluntary muscle with karyor- 
rhexis, loss of striation and calcification Aside from the coagulation 
necrosis of the platysma, which I have mentioned in consideiation of 
cutaneous vaccinations, Armstiong and I saw gianular, waxy and fiag- 
mentary degeneration in the voluntaiy muscles, but encountered no focal 
lesions Extensive edema and multiple focal hemorrhagic necroses in 
the deep fascia of the legs occuiied once after intravenous inoculation 

TESTIS 

I am indebted to Chian for many of the older references in regard 
to lesions of the testes Pustules on the tunica vaginalis testis, in part 
umbihcated, were seen by Gossehn Serofibrinous inflammation of the 
tunica vaginalis Avas seen fiequently by Beraud and Robin Beraud 
first described multiple yelloAvish foci in the parench3mia of the testis 
These lesions varied from the size of a pea to that of a pinhead In 
these, the tubules Avere swollen and shoAved albuminous degeneration 
Pus cells Avere lacking In hemorrhagic smallpox, Wagner saAv 
grayish-red, later yelloAvish, small, new formations in the testicular 
parenchyma These foci Avere generally lymphatic Zuelzer, in hemor- 
rhagic smallpox, simply referied to hemorrhages in male and female 
generative organs Laboulbene noted serofibrinous periorchitis, and 
in both testes minute hemorrhages and small yellowish-red foci shoAving 
central nuclear and cellular albuminous degeneration, surrounded b}'^ a 
zone of purulent infiltration Geraud saAv bilateral orchitis folloAving 
reA'^accination of two soldiers 
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Chian found, chiefly in boys but also in adults dying of smallpox, 
multiple grayish-yellow nodules in the testicular parenchyma These 
were pea-sized, sometimes bloodstained, later hard and dry In the 
eailier stages, these showed focal interstitial swelling, small cell infiltra- 
tion and necrosis, with well preserved or degenerate but not necrotic 
tubules included Later, in the stage of exsiccation, the tubules also 
necrosed, the centers became homogeneous, the peiipheral zone of small 
cell infiltration narrowed, and coagulated exudate appeared in the sur- 
rounding interstitial tissue Chian, in 1886, first suggested the testicle 
as a source of uncontaminated smallpox virus Roger found lympho- 
cyte and mononuclear exudate in the tunica and intense congestion and 
infiltration of the interstitial tissue of the testis, but no focal necroses 
This infiltration consisted of a fibrin net, numerous mononuclears and 
small hemorrhages Degeneration of the tubules varied between 
aspermatogenesis and necrosis Stokes saw necroses beginning in the 
tubular epithelium, accompanied b} thickening and later necrosis of the 
interstitial supporting tissue, including even the arteries Perkins and 
Pay described focal necroses of the testes in eight of twenty-seven cases 
In these, the interstitial tissue was infiltrated and the tubules necrotic 
Bacteria were frequent in the vessels, and streptococcal thrombi were 
seen in arterioles 

Councilman, Magrath and Brinckerhoff saw no focal necroses, but 
noted numerous foci of infiltration with lymphoid and large basophil 
cells in the interstitial tissue, often with hyperemia, hemorrhage and a 
little exudation of fibrin Tubular necrosis and invasion by phagocytes 
sometimes occurred in larger foci Polymorphonuclear leukocytes were 
absent More or less tubular degeneration was general MacCallum 
described nodules, most numerous in the subcapsular zone of the testis 
In these there were interstitial infiltration by wandering cells and later 
necrosis and mononuclear invasion of the included tubules Such 
opaque, yellowish foci often showed hemorrhagic haloes On healing 
small scars resulted Mallory (1925) saw focal necroses surrounded 
by a moderate to well marked inflammatory reaction Suppuration did 
not supervene 

Tyzzer inoculated rabbits intratesticularly with calf virus, producing 
an acute inflammatory reaction which he regarded as nonspecific 
Henseval and Convent similarly produced testicular swelling and demon- 
strated vaccine virus in the testes Paschen (p 483) saw necrosis and 
cellular infiltration after intratesticular vaccination of rabbits 

Von Prowazek and Miyaji produced local necrosis at the site of 
inoculation into the testis Noguchi saw multiple foci of interstitial 
pol)'-morphonuclear infiltration appealing in twenty-four hours after 
intratesticular vaccination, followed b} marked congestion, edema, enor- 
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mous interstitial infiltration by leukocytes and tubular hydropic degener- 
ation increasing from the second to the fourth days and resulting in 
patches of tubular necrosis on the fourth day and breaking down of 
both tubules and leukocytes on the fifth day Recession began on the 
sixth day, edema decreased, and foci of small round cells and fibrinous 
masses appeared, resolution proceeding to atrophy and fibrosis 
thereafter 

Levaditi and Nicolau first reported metastatic testicular “pustules” 
in the rabbit after intravenous vaccination There were focal interstitial 
swelling, vacuolation and necrosis, going on to central caseous debris 
surrounded by a zone of many polymoiphonuclears and few mononu- 
clears The included tubules were “altered,” but less severely than the 
interstitial tissues 

Douglas, Smith and Price saw focal lesions of the testes, but gave 
no specific description of them Bijl and Frenkel described swelling, 
degeneration and necrosis of the interstitial cells in the testis and 
degeneration of the tubules Albugineal vaccinal lesions also occurred 

We saw following intratesticular inoculation severe hemorrhagic 
interstitial orchitis, with diffuse oi focal, dense polymorphonuclear infil- 
tration, or hemoirhagic neciosis and edema, more extensive in the 
interstitial tissue, but including surviving or necrotic tubules Cutaneous 
and intravenous inoculations produced sharply defined focal coagula- 
tion necroses of the interstitial tissue These were of varying size and 
contained fibrin, oxyphil debris, nuclear fragments and sometimes 
blood, including in the larger foci surviving or necrotic tubules and 
abutting marginally directly on apparently normal surviving tissue 

The variation of the focal lesions reported in the literature between 
infiltration, usually by mononuclear cells, and secondary pressure 
necrosis of the tubules, on one hand, and the frank focal necroses of 
the interstitial tissue preceding tubular degeneration and necrosis, on 
the other hand, appears to be simpl}'^ a further manifestation of the 
variation in necrotizing power of the virus of variola and vaccinia 

OVARY, UTERUS AND TUBES 

In hemorrhagic smallpox, Zuelzer saw hemorihages in the female 
generative organs Ponfick saw hemorrhages m the mucous surfaces 
of uterus, vagina and tubes, in the parametrium and in the substance of 
the ovaries Roger noted an ovaiian infarct Ikeda noted uterine 
hemorrhages in purpuric cases 

Beraud and Robin described hyperemia and surface exudation on 
the ovaries In pustular smallpox Perkins and Pay saw a hemorrhage 
in the stroma of the ovary Councilman Magrath and Brinckerhoff 
described ovarian focal infiltrations by large basophil cells and phago- 
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cytes in two cases Tlieie were scattered single neciotic cells and some 
polymorphonucleai leukocytes 

Though the frequency of abortion during smallpox is a matter of 
common knowledge, decidual lesions appear never to have been studied 
either grossly or histologically Consequently, experimental material 
bearing on this point assumes unusual interest 

Swelling, vacuolation and necrosis of the interstitial cells of the 
ovary in generalized vaccinia were leported by Levaditi and Nicolau 
Polymorphonuclear invasion followed, but corpora lutea, graafian 
follicles and ova were not involved in their labbits Douglas, Smith and 
Price reported focal vaccinal lesions of the ovaries and uterus Often 
the ovarian lesions could be ditferentiated from graafian follicles only 
by means of the microscope The uterine lesions were small white spots 
or, often, protuberant umbilicated pocks on the peritoneal surface 
Three pregnant animals showed neciotic debris replacing the fetuses, 
large, protuberant endometrial pocks and hemorrhagic peritoneal pocks 
Histologically, the various lesions showed “typical necrosis with the 
usual peripheral cellular infiltration ” Bijl and Frenkel saw diffuse and 
focal swelling and degeneration in the interstitial tissue of the ovary, 
leading to necrosis Graafian follicles and their epithelium also took 
part in the necrosis Few polymorphonuclear leukocytes were seen 
Calcification appeared in later lesions Ledingham and Barratt 
described hemorrhagic necroses without evidence of repaii in the 
ovarian interstitial tissue Polymorphonuclear leukocytes were lacking 
m early cases, but in some of the later ones they were present in vast 
numbers, in both ovarian and uterine focal necroses 

We described focal necioses of the endometrium in seventeen of 
thirty-six nonpiegnant rabbits The epithelial cells were oxyphil, coag- 
ulated and necrotic, their nuclei fragmented, the subjacent connective 
issue was filled with fibrin and fragmented cells and nuclei, often with 
hemorrhage, as well Margination against surviving tissue was usually 
direct, in one late case theie was cential calcification with marginal pro- 
liferation of fibroblasts Hemonhagic necroses occurred also m the 
m}ometrium and parametrium One pregnant uterus was studied In 
this, the embryo was replaced by amorphous necrotic debris The 
neciotic and surviving tissues showed a ragged irregular margin There 
were masses of coagulated necrotic s)mcytium and Langhans cells, and 
in surviving decidual giant cells there were sometimes large vacuoles and 
small round cytoplasmic inclusion bodies about 1 micron in diameter No 
walling off was seen, but some bioken down pseudo-eosinophil leuko- 
cytes appeared 

In the ovaries, corpora lutea showed focal coagulation necroses 
closely resembling those in the suprarenal cortex, like them showing 
central debris, marginal, coarse vacuolation and late proliferation of 



282 


ARCHIVES OF PATHOLOGY 


small lutein cells mingled with lymphocytes and small plasma cells 
Focal coagulation necroses of the ovaiian stroma weie also lepoited 
We described a process in the follicular epithelium of the laige 
graafian follicles, suggesting strongly that seen m other stratified epitheiia 
First there appeared vertical intercellular rifts and intracellular vacuoles 
often perinuclear The lattei coalesced, setting free the nucleus, which 
soon became oxyphil with clumps of chiomatin in it The process was 
progressive, finally leaving many rounded, oxyphil nuclei and the 
necrotic ovum free within the basement membrane During the process, 
vesicular spaces with vertical cellular trabeculae were sometimes formed 
Such endometrial lesions as those described by Douglas and his 
co-workeis and by us, if they occur in smallpox, which seems piobable, 
could well be the cause of the frequent abortions in this disease It is 
hoped that this gap in the pathologic histology of variola may be filled 

MAMMARY GLANDS 

Lesions of the mammar}^ glands in smallpox have not been desciibed, 
as far as I have been able to find 

In experimental vaccinia of labbits, lesions have been seen by 
Levaditi and Nicolau, Douglas, Smith and Price and us Douglas and 
his co-workers saw focal lesions in eleven animals, but published no 
histologic details Levaditi and Nicolau saw multiple hemoirhagic foci 
showing degeneration and neciosis of the acinar cells and periacinai 
polymorphonuclear inflammation We saw diffuse coagulation necrosis 
with discernible acinar outlines in one lactating gland, scattered necrotic 
acini in another, and m a nonlactating gland focal necroses involving 
acini and stroma, sharpl}'^ marginated and without reaction 

THYROID AND PARATHYROID GLANDS 

Rogei and Roger and Gamier (1903) are the only authois who have 
reported on the thyroid gland in variola Congestion, abundant colloid 
and minute hemorrhages in the paienclwma occurred in a case of con- 
fluent variola Generally, the acini weie smaller than normal, the 
colloid was decreased, and the epithelium was desquamated and pro- 
liferated to two or three layers, the last being absent in younger patients 
Interacmar exudation of colloid was of regular occurrence as early as 
the second day (of the eruption^) No focal lesions were seen 

We described colloid depletion as occurring usually in expeiimental 
vaccinia, and we saw focal necioses in eight of forty-seA’’en animals 
These necrotic foci contained caseous debris and bordered on sometimes 
swollen but usually normal thyroid cells One or several acini and the 
included interacmous stroma might be involved Fibroblast pi olif ela- 
tion appeared at the maigins of the lesions at about the twelfth day 
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We encoiintei ed a focal coagulation necrosis in the paiathyroid gland in 
one instance This contained coagulated oxyphil cells with karyolysis 
and karyorrhexis, and showed no maigmal reaction 

The two lepoits cited appear to agree on the diffuse changes in the 
th}ioid gland Oui leport of focal necioses in the thyroid and para- 
thyroid glands appeals to be unique in the hteiature of variola and 
vaccinia 

GENERAL REFERENCES NOT ASSIGNABLE TO INDIVIDUAL ORGANS 

McIntosh desciibed lesions of the internal organs in postvaccinal 
encephalitis which resembled tubercles, but showed more fibrosis 
Giant cells were prominent and tbeie was a peripheial zone of fibrosis 
and lymphocytes From liis failure to demonstrate tubercle bacilli and 
fiom the evidence of healing, McIntosh deduced that these lesions were 
not tubercles, and attributed them, apparently to ^accme virus His 
evidence against tuberculosis appeals remaikably weak, as tubercles not 
infrequently heal, and tubercle bacilli aie often difficult to demonstrate 
in sections 

McIntosh and Scarff saw multiple lesions in the skin, mucosae and 
viscera of labbits inoculated with vaccine viius The visceral lesions, 
without specific leference to any individual organ, weie essentially in 
and aiound the smaller blood vessels Theie was intimal piohferation 
and, in arterioles, adventitial proliferation and mononuclear, lympho- 
C3’'te and eosinophil infiltration followed by thrombosis of the vessel and 
often necrosis The necrotic foci were bordeied by endothelial and 
giant cells and sui rounded by fibroblasts, lymphoc3ffes and plasma cells 
The figuies showed perivascular mfiltiation in the lungs In my expe- 
iience, perivascular infiltrations in the lungs of rodents generally and 
in the livers of rabbits are not uncommon, and though then signifi- 
cance IS not clear, it does not appear probable that they are to be 
attributed specifically to the action of the vaccine virus The granu- 
lomatous lesions described have been ascribed to coccidiosis, in the liver 
at least, by Ledingham and Barratt and have also been traced b)’- me to 
cysts of Taenia ptsifoimis (unpublished data) It is regretted that 
these lesions were not referred by the authors to the organs in which 
they occurred 

CENTRAL NERVOUS SYSTEM 

Fiedler, Roger and Southard saw no demonstrable lesions in the 
cential nervous si^stem m variola Southard could find none mentioned 
m the hteiature Pei kins and Pa}’- noted unifoim congestion of the 
brain and cord, but did not report any histologic lesions Eichhorst 
described foci of infiltration with mononuclear lound cells and hem- 
on hages throughout the cord in smallpox The infiltration was usuall} 
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perivascular and was either confined to, oi transgressed, the lymphatic 
sheath The nerve cells were swollen and stained poorly by Nissl’s 
stain Hyperemia and hemorrhages were seen in the pia 

McIntosh reported a case of smallpox in which the lesions were 
essentially the same as those seen in postvaccinal encephalitis There 
was a perivascular small cell infiltration, slight in the adventitial space 
and diffuse in the surrounding parenchjmia, where it was often accom- 
panied by demyelination The cellular infiltration consisted of laige 
cells with clear oval nuclei and fewer lymphocytes The pia was only 
slightly involved Distiibution was diffuse in the upper portions of 
the brain, diminishing downward, the medulla containing no lesions 
The cord was not examined 

Since the encephalitis that has recently been so much reported as a 
complication of vaccination has been covered by Bijl in a comprehensive 
review, it would be futile to again go into what appears to be a more 
or less collateral subject other than briefly Bijl summarizes the patho- 
logic histolog}'^ from the works of Luksch, Bastiaanse, Bijl and Ter- 
burgh, Turnbull and McIntosh, Van Hasselt, Bouman and Bok, 
Wiersma and lastl}'' Peidrau as follows 

The pia shows engorged, occasionally thrombosed vessels, occasional hemor- 
rhages and infiltration by lymphocytes, plasma cells and cells of endothelial origin 
The capillaries of the brain are congested The sheaths of the blood vessels 
contain plasma cells, h^mphocytes, poh'morphonuclears and macrophages and are 
surrounded by a zone of cellular proliferation and demyelination Focal nodules, 
chiefly of microglia, also foam cells and macroglia, are seen in various parts of 
the brain Lesions are more pronounced and more numerous in the brain stem 
and basal ganglions, and fewer in the cortex 

Schuimann and Turnbull each repotted essentially similai obseiva- 
tions, and mateiial fiom the case of Fulgham and Beykiich, furnished 
me by Dr D L Hams, showed essentially the same picture The 
case of Russell and Oddie showed no anatomic evidence of encepha- 
litis, and its validity as a case of postvaccinal encephalitis therefoie 
lemains, at least, dubious 

In rabbits, lesions of the central nervous system have been pioduced 
almost exclusively b)'^ subdural or intiacerebral introduction of vaccine 
virus Levaditi, Harvier and Nicolau (1921-1922) described a dural 
pustule at the site of inoculation, in which were numerous polymorpho- 
nuclear leukocytes and here and there “veritable giant cells ” There 
was diffuse perivascular infiltration of the pia by mononuclears In the 
brain there were perivascular collars (small round cells are shown in 
the illustrations) and foci of polymorphonuclear infiltration Lesions 
of nerve cells and neuronophagia were lacking These last weie first 
seen later in a cat (Levaditi and Nicolau) Condrea observed in the 
pia intense hj'-peremia, hemorrhages and diffuse infiltration bj’' mono- 
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nuclear cells, plasma cells, rare polymorphonuclears and eosinophils, 
the last more intense in the gray and white substances of the brain (the 
text IS not entirely clear, it is presumed perivascular infiltration was 
meant) Less frequent peiivascular hemorrhages were seen in the brain 
Condrea also desciibed inclusion bodies in nerve cells and in fixed and 
desquamated ependyma cells, which he identified as Guarnieri bodies 

Luksch saw edema, hyperemia, polymorphonuclear infiltration of 
the pia and cortex, and round cell infiltration, especially about per- 
forating vessels Walthard (1926) obtained no meningeal or cerebral 
leaction on corneal vaccination, inoculating subdurally, he produced 
meningeal and superficial cortical perivascular cellular infiltration 
Tuinbull and McIntosh produced infiltration of the pia with lympho- 
cytes, large lymphocytes, monocytes, “endothelial cells” and scattered 
polymorphonuclears and sleeves of round cells about pei f orating vessels 
m the brain More intense reactions showed areas of serofibrinous 
exudation and necrosis in the pia and superficially about perforating 
vessels McIntosh further noted definite areas of encephalitis m the 
brain and at times definite indications of perivascular softening Led- 
ingham and Barratt found no focal lesions attributable to vaccinia m 
the biains of three rabbits 

Levaditi, Nicolau and Sanchis-Bayarn inoculated apes and monkeys 
intracerebrally and saw hemorrhagic necrosis at the site of inoculation 
Hemorrhage, polymorphonuclears, lymphocytes and granulo-adipose 
cells filled the lesion and extended out fiom it along the sheaths of the 
blood vessels Degeneration of nerve cells was seen locally Othei 
parts of the hi am were fiee from any lesion suggesting human post- 
vaccinal encephalitis 

We described a serofibrinous, neciotizing leptomeningitis with exten- 
sion inward a short distance along the sheaths of the blood vessels 
This lesion was not produced m animals vaccinated cutaneously five or 
more days preceding subdural inoculation We also saw foci of similai 
leptomeningitis three times among ninety-two animals inoculated by 
other routes The round cell infiltrations of the pia and sheaths of 
blood vessels reported by other workers I found just as frequently 
in control material, and I attribute these to the spontaneous granu- 
lomatous memngo-encephahtis of rabbits 

It appears questionable to me whether postvaccinal encephalitis has 
been reproduced in rabbits, and on account of the great frequency of 
the spontaneous encephalitis, it will be difficult to obtain histologic 
proof of such reproduction The fact that lesions similar to those of 
postvaccinal encephalitis have been found in two cases of smallpox 
does not in my opinion establish the vaccinal nature of the encephalitis, 
though it IS not the present intention to challenge the view that post- 
1 accinal encephalitis is due to the vaccine virus 
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CONCLUSIONS 

It would appeal evident fiom the distribution of the lesions that 
the virus of variola and vaccinia is particulate The primary effect 
appears to be cell injur}’’, manifested by various forms of degeneration 
and necrosis The inflammatory reaction appeal s to be mononucleai and 
proliferative, except when necrosis or secondary bacterial invasion has 
occuried In this instance, the polymorphonuclear leukocyte partici- 
pates to a greater or less degree One of the effects of the lesser 
grades of cell injury is cell proliferation The lesions of variola and 
of experimental and human vaccinia parallel each other to such a degree 
as to lead inevitably to the conclusion that the virus of the two diseases 
IS one, showing, it is true, varying grades of virulence The lesions of 
hemorrhagic smallpox have been repioduced in animals by some of the 
more virulent laboratory strains of vaccinia, as well as less severe forms 
The present experimental evidence indicates that the bronchopneumonia 
of smallpox is a true focal manifestation of the disease 
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Notes and News 


University News, Appointments, Promotions, Resignations, Deaths, 
etc — J G Doull, of the school of hygiene and public health of the Johns Hopkins 
University, has been appointed professor of hygiene and public health in Western 
Reserve University, in the place of Roger G Perkins, retired Ramon F Hanzal 
has been appointed instructor in pathologic chemistry in Western Reserve 
Umversitj 

At the University of Virginia, Oscar Swineford will have charge of the 
department of pathology for the coming year as acting professor 

At the University of Chicago, N Paul Hudson has been appointed professor 
in the department of h 3 'giene and bacteriology and Clay G Huff assistant 
professor 

At Yale University, George Valle} has been appointed assistant professor 
of bacteriology H M Zimmerman, assistant professor of pathology, and D M 
Ga}’’ and C G Burn, instructors in pathology 

Frank Billings, formerly professor of medicine and dean of the faculty of 
Rush Medical College of the University of Chicago, has given $100,000 to 
establish four felloyvships at the college, one of yvhich is named in honor of E R 
LeCount, professor of pathology 

Withroyv Morse, professor of physiologic chemistry and toMcology m Jefferson 
Medical College, Philadelphia, has retired from professional duties in order to 
devote himself to investigative yy'ork 

Samuel H Gray has resigned as associate professor of pathology in the school 
of medicine of the University of Colorado to become pathologist to the Jeyvish 
Hospital, St Louis 

Frederick E Becker has been promoted to assistant professor of pathology in 
the school of medicine of the University of Colorado 

Benjamin White has been appointed assistant professor of preventive medicine 
and hygiene in Hary^ard Medical School 

George B Magrath, medical examiner in Boston, has been appointed instructor 
m legal medicine at Hary'ard Medical School 

George Neil Stey,'art, professor of experimental medicine. Western Resery^e 
University, has died at the age of 70 

Max Pinner, at present director of the laboratory, Maj'bury Sanatorium, North- 
ville, Mich has accepted an appointment in the Desert Sanatorium, Tucson, Ariz , 
and yyill begin his yvork there on October 1 

The board of scientific directors of the Rockefeller Institute announces the 
folloyving promotions associate member to member, Peter K Olitsky, assistant 
to associate Mortimer L Anson, Robert B Corey, Rene J Dubos, Rebecca C 
Lancefield, Dr Currier McEyven, Alfred E Mirsky, Albert L Raymond, Julius 
Sendroj', Jr, and Richard E Shope 

W W Brandes, instructor in pathologs’' m the Northyvestern University', 
Chicago, and pathologist to the Ey'anston Hospital, has accepted the appointment 
of assistant professor of pathologv in Ba 3 dor Unwersity, Dallas, Texas 

Ralph Waldo Webster, clinical professor of medicine at Rush Medical College, 
Umy'ersity of Chicago, founder and director of the Chicago Laborator}' and 
chemist to the coroner’s office of Cook County (Chicago), died on July 2, 1930, 
at the age of 57 He graduated from Rush Medical College m 1898 and recened 



NOTES AND NEWS 


293 


the degree of Ph D in chemistry from the University of Chicago He was a 
member of the American Association of Pathologists and Bacteriologists and of 
the Society of American Bacteriologists He served during the World War, wrote 
hooks on clinical diagnostic methods, edited the last edition of Peterson and 
Haines’ Legal Medicine and Toxicologj^ and was widely known as an expert in 
toxicology 

Seventh International Congress of Medical History — The seventh 
Congress will be held in September, 1930 

Archivio italiano di anatomica e histologica patologica — This is a 
new bimonthly publication issued by professors of pathology A Dionisi m Rome, 
A Pepere m Milan and F Vanzetti in Turin The editors are N Orlandi and 
R Reitano, Ospedale Maggiore, Milan The summaries of the articles are given 
m four languages Italian, French, German and English The contents are 
divided into original articles, reviews and brief reports The subscription price 
per year is 150 lires outside Italy 

Research on Psittacosis — The U S Public Health Service has established 
a laboratory for research on psittacosis at the quarantine station at Curtis Bay 
(Baltimore) Charles Armstrong will be in charge of the laboratory, and only 
persons who have had psittacosis are to engage in work there 



Obituary 


lOVTSUSABURO YAMAGIWA, MD 
1863-1930 

Katsusabuio Yamagiwa died on March 2, 1930, from pneumonia 
He was born on Feb 23, 1863, in Ueda, Nagamo Prefecture, Japan, 
and graduated m medicine fiom Tokyo Imperial University m 1888 In 
1891, he became assistant professor in Tokyo Imperial University He 
was sent to Germany for study, returning m 1894, when he was 
appointed piofessor of patholog}^ in which post he continued until he 
retired as emeritus in 1923 

Yamagiwa early became an active conti ibutor to pathologic literature , 
his first papeis dealt with inflammation and regeneration of tendons In 
1900, he published a papei on beriberi in which rice was suggested as a 
cause In 1905, he published a monograph on cancer of the stomach and 
in 1911, a study of primar}'^ cancer of the liver The work that made 
him famous was the demonstration in 1915, with Itchikawa, that cancer 
can be produced m the ear of the rabbit by the prolonged local applica- 
tion of coal tar This epochal work was the outcome of an earnest and 
determined eftort to settle by experiment whether chronic irritation and 
repeated minor traumas of various kinds may cause cancer It is of 
interest to recall that Fibigei’s demonstration in 1913 that cancer could 
be produced m the stomach of lats by feeding them with a certain 
parasite was hailed by Yamagiwa “as a glorious and stimulating achieve- 
ment ” Yamagiwa also produced cancer of the mamma in rabbits by the 
injection of tar His experimental production of cancer has proved to 
be a most important advance, because his method offeis a chance to 
search for the actual substance or substances at work and the precise 
way in which cancer is produced under such ciicumstances Work of 
this kind is now being done and is yielding valuable results (see W H 
Woglom’s review on Experimental Tar Cancer, Arch Path 2 533, 
1926) 

In 1906, Yamagiwa founded Gann, a journal devoted exclusively to 
the publication of results of research in the field of cancel, and now the 
official organ of the Japanese Societ}"^ of Cancer Reseaich Yamagiwa 
became a member of the Imperial Japanese Academy in 1919, and in the 
same year he vas awarded the Acadeni)'^ Prize in recognition of his 
experimental work on cancer In 1929, he received the Sophie Prize 
from German} 
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Yamagiwa’s name will live in the annals of pathology because he 
introduced a new and fruitful method m cancer research, based on 
sound experiments Twenty years ago the possibility of inducing cancer 
at will seemed remote indeed “The realization of that possibility, one 


a 



KATSUSABURO YAMAGIWA, MD 

of the most significant victoiies of modern medicine, encourages the 
hope that even the problem of controlling cancer will be ultimately 
solved ” In view of the achievements of Yamagiwa and others there is 
no room for the sterile, unwarranted pessimism of the notion that the 
problem cannot be solved 
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Experimental Pathology and Pathologic Physiology 


The ErrECT or Parathyroid Extract and Calcium upon Calcification 
AND Healing in Pulmonart Tuberculosis Burgess Gordon and A 
Cantarow, Am Rev Tuberc 20 901, 1929 


A roentgenographic studj' of sixty tuberculous patients to whom parathyroid 
extract was given (10 units twice dail}'), from one to four months, showed no 
specific change m the course of the disease except as obtained through the relief 
of signs and symptoms, notabl}' hemoptysis, pleurisy, cough and expectoration 
There was no evidence of decalcification or increased calcium deposition in the 
lungs Parathyroid extract (20 units every forty-eight hours) and calcium lactate 
(30 grams three times daily) vere given to fourteen patients with pulmonary 
tuberculosis for a period of from one to six months The results were the same 
as in the foregoing group and there was no change in calcification of the lung 
fields or bones of the hands and no visualization of the blood vessels It appears 
that diseased or potentiallj^ diseased tissue is not influenced directly by hj^per- 
calcemia and that parathyroid hormone and calcium should not be administered 
with the expectation of inducing calcification The influence of these agents on 
certain phenomena arising during the course of the disease may be considered of 
value in treatment ^ j 


The Effect or Rachitic Diets on Experimental Tuberculosis Agnes H 
Grant, Am Rev Tuberc 21 102, 1930 

The addition of cod liver oil to diets which have been deficient in vitamin D 
decreases the resistance to tuberculosis that is already below normal The 
addition of calcium to diet which had been deficient m both calcium and vitamin D 
does not seem to retard, m rats, the development of tuberculosis in the lungs 

H J CORPER 

The Effect or Rachitic Diets on Experimental Tuberculosis Agnes H 
Grant, Am Rev Tuberc 21 115, 1930 

Resistance to tuberculosis can be decreased from a natural immunity to 
moderate susceptibility, without destroying the growth impulse, by prolonged dis- 
turbance m the optimal balance that should exist between the ealcium, vitamin C 
and vitamin D of the diet A prolonged excess of vitamin D in the diet, either 
with a deficiency of calcium or with a normal amount, hastens the spread of 
tuberculosis through the lungs The substitution of vitamin C for vitamin D at 
the time of inoculation or the addition of vitamin C to a diet which is deficient 
in vitamin D tends to increase the amount of tuberculosis m the lung, rather than 
decrease it The addition of vitamin C to a diet containing vitamin D tends to 
correct the diet, and to increase the resistance to tuberculosis The degree to 
which diets corrected after inoculation can retard the spread of tuberculosis in 
white rats depends on the tj^pe of deficiencies and excesses in the diet before 
inoculation, and on how long the deficient diets have been given 

H J CORPER 


Sicklemia Joseph Lev\, Ann Int Med 3 47, 1929 

In a routine study of fresh blood specimens of 213 negroes, the blood of twelve 
patients showed the sickling phenomenon In onl 3 '' three of these cases was there 
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clinical evidence of the disease Liver therapy produced marked improvement in 
these patients and apparently tends to inhibit the formation of sickle cells 

Walter M Simpson 


Experimental Edema in Dogs in Relation to Human Edema of Renal 
Origin M Herbert Barker and E J Kirk, Arch Int Med 45 319, 1930 


Edema in dogs, varying from a slight to a marked degree, can be produced by 
decreasing their serum protein The amount of edema both m patients and m 
dogs seems more closely associated with the level of the serum albumin fraction 
than with the total protein The basal metabolism of the dogs fell with the 


depletion of the blood serum The blood volume in dogs was unchanged in the 
edematous period, but the cardiac output was greatly increased Renal pathologic 
changes in dogs were produced by a low protememia, as shown by the appearance 
in the urine of albumin, granular casts, fat droplets and products of renal cell 
degeneration in the urine and by definite degeneration of the renal tubules, destruc- 


tion of the glomeruli and scar tissue formation 


Authors’ Summari 


The Etiologv of Emphisema L M Loeb, Arch Int Med 45 464, 1930 

Long continued high grade obstruction of the air passages of dogs was 
insufficient to produce a pathologic picture simulating vesicular emphysema in man 
If obstruction is a factor, an additional factor or factors, as an associated infection 
of the finer respiratory passages is an essential concomitant It is possible, but 
improbable that an expiratory obstruction much greater than inspiratory might 

Author’s Summary 


The Pathogenesis of Multiple Sclerosis Richard M Brickner, Arch 
Neurol & Psychiat 23 715, 1930 


While it IS agreed that myelmolysis precedes gliosis in multiple sclerosis, it 
IS not known what causes the destruction of the myelin To solve this problem 
Brickner immersed pieces of fresh spinal cords from rats in oxalated plasma of 
patients suffering from multiple sclerosis The dishes containing the plasma and 
cord were sealed with sterile petrolatum and placed at 37 C for from twenty-four 
to forty-eight hours Control plasma from healthy persons was used with the 
same method The segments of the cord, after fixation in formaldehyde, were 
stained with hematoxylin and eosm, by the Marchi or Weigert-Pal methods 
Brickner found changes in the cords treated by both pathologic and healthy plasma, 
but they were less marked in cords treated with plasma from healthy persons 
In general, the cord changes were mostly in the form of tumefaction of the 
myelin which took the stain well, the lacunae were more numerous and some 
sheaths showed fragmentation The areas most suitable for study proved to be the 
anterior and the anterolateral columns As the multiple sclerosis plasma invariably 
brought about changes m the white fibers, it is, according to Brickner, but fair to 


assume that it contains a myelmolytic factor Such must be present also m 
normal blood, but m small quantities The nature of the myelmolytic element is to 
be studied In a limited number of cases of amyotrophic lateral sclerosis, post- 


encephalitic 
found which 


states and subacute combined cord degeneration no alterations were 


resembled those m multiple sclerosis 


George B Hassin 


Long Time Feeding Experiments with Activated Ergosterol C A Bills 
and A M Wirick, J Biol Chem 86 117, 1930 

The prolonged feeding of activated ergosterol to rats, in concentrations 100 
times III excess of those necessary for the maintenance of a minimum antirachitic 
level, has no apparent effect on appearance, growth, reproduction or resistance to 
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respiratory infection Toxic effects are manifest at overdosages of a thousand- 
fold, and strongly evident at dosages in excess of forty thousand fold The toxic 
action IS augmented by calcium and diminished by phosphate The administration 
of large overdoses of the vitamin to nursing rats does not result in the passage of 
more than a small amount into the milk No significant quantity can be transmitted 

to rats in utero . 

Arthur Locke 

The Specific Oxygen Capacity of the Blood Coloring Matter in 
Pathological Conditions H Engelkes, Quart J Med 72 507, 1929 

In determinations of the specific oxygen capacity of the blood of five normal 
persons, the author obtained values similar to those obtained by other investigators 
In several cases of intraglobular sulphemoglobmemia, the specific oxygen capacity 
was found to be less than normal It was, however, unchanged in secondary 
anemia In a hemolytic process such as pernicious anemia or malaria, the specific 
oxygen capacity drops Sulphemoglobmemia was also observed in animals, and 
the specific oxygen capacity was found to be somewhat lowered f.r t- 


Lactic Acid Content of Muscle After Death Caused by Experiments 
with Insulin H Bauer, Beitr z path Anat u z allg Path 83 1, 1929 


If the normal rabbit is suddenly killed b}' a blow^ on the back of the neck, rigor 
of the musculature occurs in from four to eight hours As has been long known, 
the chemical changes that occur in muscle and manifest themselves in rigor consist 
in a progressive decrease of the dextrose and glycogen of the muscle and a corre- 
sponding increase of the lactic acid In previous w'ork, it had been found that 
postmortem rigor of muscle occurs much more quickly m rabbits dying from an 
overdose of insulin than in normal animals The usual postmortem increase of 
lactic acid did not occur in the muscles after death caused b}" insulin The failure 
of the lactic acid to increase was associated wuth a low' sugar and glycogen content 
of the muscle at the time of death Since death due to insulin is preceded by mus- 
cular contractions like those caused by strychnine, the question that presented itself 
was whether the rapid onset of rigor, with a low lactic acid content, was not the 
result of the muscular contractions rather than of the insulin itself Experiments 
designed to answer this question are presented in the present communication Tran- 
section of the thoracic cord prevented the occurrence of contractions of the hind 
limbs following administration of insulin, but had no effect on the contractions 
of the fore limbs Rigor of the fore limbs set in rapidly, as in control rabbits killed 
by insulin, w'hereas rigor was greatly delayed in the hind limbs The chemical 
changes in the muscle of the hind limbs were similar to those of the muscle of a 
normal rabbit killed bj' a sudden blow, nameh', a progressive decrease in glvcogen 
and a corresponding increase in the acid-alkali index, as determined b}' the method 
of Wacker The postmortem electric and mechanical irritability of the muscle 
of the hind limbs, after transection of the cord and administration of insulin, was 
found to be greatly increased as compared with that of the fore limbs The 
increased irritability manifested itself by muscular twitchmgs that sometimes per- 
sisted for an hour after death The heaping up in the muscle of carbohydrate split 
products, such as methvlgb'oxyl, is put forward as a possible explanation of the 
greater irritability of muscles in which convulsive contractions are prevented 
This article is one of twent 3 ’’ that make up a number of the Bcitiagc :;ii> patho- 
logischen Anatomic mid cm allgemeineii Pathologic issued as a “festschrift” m 


honor of the sixtieth birthdaj of Prof Max Borst 


O T Schultz 


Effect of Experimental Hx perthv roidIsm on Sexual Function G 
Doderlein, Beitr z path Anat u z allg Path 83 92, 1929 

For the experimental studj' of the interrelationships of the organs of the 
endocrine sjstem, Doderlein considers the tlwroid gland the most logical point of 
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attack Its hormone has been isolated, and its specific effects can be determined 
The measure of the end-result of a state of experimental hyperthyroidism was the 
sexual function His report relates to experiments carried on for two and a 
half years Young, sexually mature guinea-pigs were fed desiccated thyroid sub- 
stance, the material being administered into the esophagus in daily doses of 0 05 
to 0 1 Gm The specific effect of the administered substance was determined and 
controlled by daily weighing of the experimental animals and biweekly determina- 
tion of the basal metabolic rate 

Larger doses affect both males and females, the males apparently more than 
the females Sexual desire and copulation are not influenced, but the male is 
rendered incapable of fecundating the female Hyperthyroid females may become 
pregnant, but the pregnancy frequently ends in death and abortion of the young 
When smaller doses are used, effects are noted in the first filial generation, again 
more marked in the male than in the female The young of a hyperthyroid parent 
may exhibit evidences of hyperthyroidism at birth, but these rapidly disappear with 
the growth of tlie animal An effect of longer duration manifests itself m the 
males when they become sexually mature, their sexual capacity is normal, but 
the}" usually fail to impregnate the female Microscopic examination reveals no 
changes in the testis or ovary of animals in an experimental hyperthyroid state 
or of the offspring of such animals, although such animals are not functionally 
normal The other endocrine organs, other than the suprarenal, reveal no changes 
The suprarenal cortex is increased in thickness, the increase being chiefly of the 
I'ona fasciculata, which contains an increased amount of lipoid material 

The simplest explanation of the results obtained would be to suppose that 
thyroid hyperfunction directly affects sexual function Since there is no mor- 
phologic support for such a view, the author believes that the effect is a more 


indirect one through the blood stream and an intermediate portion of the endocrine 
system, the latter, in the case of sexual function, probably being the suprarenal 


glands 


O T Schultz 


Hemolytic Splenomegaly with Paroxysmal Hemoglobinuria Imre Barta 
and Denes Gorog, Virchows Arch f path Anat 273 266, 1929 

The patient, a man, aged 34, knew nothing about jaundice in his family The 
disease fiecame manifest with anorexia, cramplike pains under the right costal 
arch and darkening of the urine The patient was pale, not jaundiced, the spleen 
was slightly enlarged, the blood picture was normal and the resistance of red cells 
was from 0 45 to 0 34 per cent to sodium chloride One year later the patient came 
to the hospital with abdominal pain, weakness, subictenc color, more enlarged 
spleen, urobilin in the urine, anemia, microcytosis and absence of reticulocytes 
Resistance of red cells was from 0 42 to 0 30 per cent The blood serum was reddish , 
the urine was the color of meat juice There were no red cells in the sediment of 
the urine, but many granules of hemoglobin were present Increasing anemia with 
microcytosis was noted, but there were no nucleated red cells Splenectomy was 
performed, and during the two weeks following the blood picture improved rapidly, 
normoblasts and reticulocytes appeared The patient died of thrombosis of the 
splenic, portal and mesenteric veins The spleen (18 by 11 by 5 cm) showed little 
histologic change, the blood was mostly in the pulp, the sinuses appeared com- 
pressed Much blood was found in the loose tissue around the medium-sized 
arteries, the elastic layers of which were split Iron pigment could be found only 
m the epithelium of the convoluted tubules of the kidney The bone-marrow was 
aplastic 

In the discussion the authors stress the point that the resistance against sodium 
chloride is no true indicator of the real vitalit} of red cells The disease could 
be called anhemopoietic hemolytic splenomegaly or aplastic hemolytic icterus 
Autol}sins and hemolysins were absent even during hemoglobinuria 

Alfred Plaut 
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Endocrine Glands in Lead Poisoning I M Peissakhovitch, Virchows 
Arch f path Anat 273 276, 1929 

In dogs and cats poisoned by lead, the chromaffine substance in the suprarenal 
glands was found decreased The total fat was increased, with changes in the 
mass relation between the different kinds of lipoid There was some atrophy of 
the thyroid gland 


Lipoidosis of the Skin and Mucous Membranes E Urbach and C Wiethe, 
Virchows Arch f path Anat 273 285, 1929 


This detailed report deals with a new disease The authors have made observa- 
tions on nine patients belonging to four families Shortly after birth, up to the 
second year of life, hoarseness was noted Some of the patients suffered from 
recurrent stomatitis and tonsillitis during childhood After vaccination, skin erup- 
tions occurred which may have been eczema vaccinatum or variolois All the 
patients had smallpoN-hke scars (the childhood symptoms otherwise are known 
from history only, the patients observed were adults) The skin lesions appeared 
later than the lesions of the mucous membranes m the mouth and larynx, which 
were responsible for the symptoms during childhood In the adult, the skin of the 
face had a peculiar, sepia brown and greenish tint, there were many nodules the 
size of a pinpoint Another lesion was represented by waxy, pale, j'ellow, miliary 
hard nodules, some the size of a lentil, which were located in the scalp chiefly 
The hair was sparse Some patients had similar lesions over the lips and the nose 
In one the introitus vaginae was studded with yellow nodules In the patients 
from one family one type prevailed, m the second family, another one Yellow 
and brownish masses bulged from the mucosa of the lips, tongue and pharynx The 
frenulum of the tongue was stiff and interfered with the forward movement of that 
organ The sense of taste was impaired The papillae of the tongue were atrophic 
The epiglottis was much thickened, as were the vocal chords 

Histologically (many biopsies were taken), all superficial blood vessels of the 
skin and mucosa exhibited marked diffuse thickening of their walls, and there 
were enormous lipoid deposits In sections from the older stages of the yellow 
nodules, large, homogeneous, partly round, more or less well outlined masses were 
seen, with few nuclei In the small, wartlike lesions the deposits were more diffuse, 
and there was much overgrowth of blood vessels It was similar with the mucosal 
lesions 

According to histochemical examinations, the deposits consisted of some hpoid 
which was phjsically combined with a protein It was insoluble m alcohol, ether 
and chloroform, but was soluble m hot absolute alcohol and in boiling acetone It 
became dark orange with sudan III 

The carboh 3 "drate metabolism was disturbed in all nine patients Either the 
blood sugar was high or the tolerance test gave a pathologic curve Alimentary 
glj'cosuria was found three times The differential diagnosis is discussed, notably 
from xanthomatosis and from hyperkeratotic lesions Treatment may be necessary 
to prevent narrowing of the glottis bv the deposits Tracheotomy was performed 
111 SIX instances CosmeticalL', electric removal of the lesions on the face is done 
Radium treatments proved unsuccessful Fat-free diet together with insulin treat- 
ment was of no avail Treatment of the faulty sugar metabolism should be tried 


In one patient considerable improvement followed the first pregnancy, the infant 


was normal 


Alfred Plaut 


Lipomatosis or the Pancreas and Its Relation to General Obesity 
J Bvlo, Virchows Arch f path Anat 273 320, 1929 

Witli Soxhlet’s method of ether extraction, ten normal and ten lipomatous pan- 
creases were analjzed for fat subtracting the figure for fat from that for 

the total drj substance, a parenchjma index was arrived at This index was 
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much lower (5 to 12 Gm ) in the hpomatous than m the normal pancreas (11 to 
20 Gm) The atrophy of the glandular tissue is difficult or impossible to find by 
microscopic examination The islands generally were well preserved, occasionally 
situated in fat tissue It is unknown whether the atrophy is primary or secondary 
to the lipomatosis Probably the islands as well as the exocrine part of the pancreas 
have to do with obesity Alfred Plaut 


Pathologic Anatomy 

Lymphatic Leukemia Without Leukocytosis C M Hyland, Am J Dis 
Child 39 59, 1930 

Three cases of lymphatic leukemia without leukocytosis are reported Two 
of these cases came to autopsy and presented the pathologic picture of leukemia 
The other patient died at home and no permission for postmortem examination 
was obtained In all cases the white blood count was low (8,600 being the 
highest), but in all there was a high percentage of lymphocytes No immature 
cells were found save for a single myelocyte noted in one of the cases in which 
autopsy was done All cases were characterized by glandular enlargement, severe 
anemia and fever j Patterson 

Cirrhosis or the Liver in Childhood T Leonard Sutton, Am J Dis 
Child 39 141, 1930 

The nature and occurrence of cirrhosis in childhood are discussed The thir- 
teenth American case of nonalcoholic primary atrophic cirrhosis of the liver in 
a child IS reported A warning is given concerning the easy confusion of primary 
cirrhosis with Banti’s disease m relation to the question of splenectomy The 
onset of the disease with a disturbance like catarrhal jaundice, and the occurrence 
of large spider angiomas of the skin in association with cirrhosis are again 
emphasized Author’s Summary 

Alterations in the Volume of the Normal Spleen and Their Signifi- 
cance Joseph Barcroft, Am J M Sc 179 1, 1930 

The volume of the normal spleen of the dog w'as studied by two methods 
(1) estimating of the size of the organ by means of x-ray photographs, taken in 
horizontal and vertical planes, following a preliminary operation in which small 
metal clips were placed along the edge of the spleen, (2) observing the size, 
folloYvmg an operation in which the spleen was exteriorized without injury to 
the vascular and nervous attachments Pregnancy produced prolonged contrac- 
tion of the spleen A similar contraction is seen after intestinal operations The 
spleen buffers mechanically the vascular system against sudden emergencies, but 
the explanation of the shrinkage in intestinal operations in pregnancy and in heat 
remains in the dark It is thought that a large increase in the vascular bed of 
the generative organs accounts for the shrinkage during pregnancy and heat 

John Phair 

The Agranut ocytic Blood Picture in Conditions Other Than Angina 
George Blumer, Am J M Sc 179 11, 1930 

There are cases of local and genera' sepsis Yvith an agranulocytic blood picture, 
aside from the well-recognized group of agranulocytic anginas It is not yet 
clear whether the sepsis or the loss of power of the bone-marrow to form granulo- 
cytes is the primary lesion Such cases cannot be differentiated clinically from 
acute aleukemic lymphatic leukemia with terminal infectious processes In some 
instances it may be difficult to differentiate them from aplastic anemia with 
terminal infection 

Author’s Summary 
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The Involvemeet of the Cokoeary Arteries in Rheumatic Fever Solo- 
mon R Slater, Am J M Sc 179 22, 1930 

A case of thrombosis of the coronar}’^ artery due to rheumatic disease with 
characteristic electrocardiographic observations is reported The symptomatology 
and pathogenesis of rheumatic coronary arteritis are discussed 

Author’s Summary 

Eosinophilia in Li\er Diet E AIeulengracht and Sigrid Holm, Am 
J AI Sc 179 199, 1930 

Eosinophilia in liver treatment of pernicious anemia has appeared in a marked 
and persistent form when the treatment is carried out with raw liver (calf) in 
large doses As a rule, the eosinophilia has appeared rather suddenly after about 
four weeks of treatment, and it has reached high degrees — ^20, 40, even 74 per 
cent In seems to persist as long as the administration of raw liver is kept up 
On treatment with fried liver (calf) or liver extract, the phenomenon has usuallv 
been absent, and when present in single instances, it was in a faint and transitory 
form Persons studied as control who were suffering from various other diseases 
have responded to the treatment m the same manner as have patients with per- 
nicious anemia, as they constantly showed eosinophilia on ingestion of raw liver 
but not after intake of fried liver or liver extract This eosinophilia is to be 
considered a bj'-product in the treatment for pernicious anemia with raw liver 
that has nothing to do with the curative effect of the treatment As far as directly 
observable, the eosinophilia represents a harmless phenomenon 

Authors’ Summary 

Eosinophilia with Splpnomegalt Francis F Harrison, Am J AI Sc 
179 208, 1930 

A case is reported wuth marked eosinophilia and an enlarged spleen No 
parasites were found Autopsy revealed a hyperplastic bone-marrow filled with 
eosinophils and in the spleen and Ivmph nodes very many eosinophils and occa- 
sional eosinophilic myelocides Similar cases are reported from the literature 
The belief is expressed that these cases constitute a clinical entity 

Author’s Summarii 

Intestinal Pol\posis with an Instance or AIultiple Fibromatous Poltps 
J Gottesman and David Perla, Am J AI Sc 179 370, 1930 

Tw'o cases of multiple polyposis of the intestine are reported The first is 
an instance of multiple fibromas of the small and large intestine associated with 
chronic tuberculous enteritis A relation betw^een the chronic irritation and the 
development of the poljps is suggested The second instance is one of multiple 
adenomatous pol 3 'ps of the intestine complicated by intussusception and malignant 
degeneration These twm instances again emphasize the etiologic role of chronic 
irritation in the formation of new growths Authors’ Summary 

The Clinical and Anatomic Description of a Naegfle Pelms J Whit- 
ridge Williams, Am J Obst & Gjnec 18 504, 1929 

Williams describes a pelvic deformitj'^ in a negress w'ho had six uneventful 
and spontaneous deliveries The outstanding feature of the pelvic menstruation 
w'as an asymmetry in which the right oblique diameter was 2 cm shorter than 
the left, and the distance from the spine of the last lumbar vertebra was 2 25 cm 
greater to the right dian to the left anterior superior spines In the seventh 
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delivery the progress was slow and version extraction was made Manual removal 
of the placenta was likewise necessary Some hours later a traumatic rupture of 
the uterus necessitated a supravaginal hysterectomy Death occurred on the 
twenty-fifth day from a tuberculous pneumonia The pelvis and the last two 
lumbar vertebrae were removed, and examined carefully It was a typical Naegele 
pelvis or obliquely ovate pelvis, in which tiie left sacro-iliac joint had been 
obliterated, a considerable part of the left ala of the sacrum disappeared, and 
what remained of it had become firmly synostosed with the left innominate bone 
The diameter of the right posterior superior spine to the left anterior superior 
spine was 15 75 as compared with 19 75 cm of the corresponding opposite diameter 
This indicated that m the right oblique diameter delivery was almost impossible 
and m the other diameter a small fetus could be delivered There was no atrophy 
of the left mommate bone Roentgenograms of the left sacro-iliac joint showed 
that the bony fibers extended continuously and pursued a regular course which 
did not favor an ankylosis secondary to an inflammatory process There was 
nothing m the history to indicate a previous inflammatory process This is 
offered as a case which does not support the contentions of Breus and Kolisko 
that a previous mflammatorj process is the basis of this type of pelvic deformity 

A J Kobak 

The Pacchioman Svstem N W Winkelman and Temple Fay, Arch 
Neurol & Psychiat 23 44, 1930 

Winkelman and Temple Fay studied the condition of the pacchionian granu- 
lations in a series of more than 200 cases, from a great variety of clinical and 
pathologic conditions In fourteen cases they found aplasia of these bodies, that 
IS, their absence, even their immature forms, arachnoid vilh, were scarce Such 
a type — evidently a developmental anomaly — occurred in eight cases of idiopathic 
epilepsy and several cases of hydrocephalus of unknown etiology 

In the second group (twenty-eight cases), hypoplasia was the prominent 
feature Here the pacchionian bodies are present but not fully developed and 
show no evidence of functional activity They are usually represented by groups 
of mesothehal cells within the meshes of the dura In the third group, hyper- 
plastic conditions, the pacchionian granulations are enormously dilated and 
their contents (myxomatous material) are stained homogeneously with the acid 
dyes With some stains a fibrillary network can be demonstrated containing 
vacuoles filled with granular material This form was observed in acute uremia, 
acute alcoholism and other “hydropic” conditions The fourth group comprised 
“fibrosis” (forty-two cases) Here the pacchionian granulations are fibrosed, 
shrunk and atrophied, the fibrils are very dense This type occurs in conditions 
in which the soft membranes of the brain are fibrosed (in dementia paralytica, 
arteriosclerotic conditions and chronic alcoholism) and clinically in cases asso- 
ciated with frequent convulsions In group five (fifty-three cases) are included 
infiltrative conditions Here the pacchionian granulations contain the same abnor- 
mal elements that are found m the subarachnoid space (inflammatory cells as 
seen in acute forms of meningitis, tuberculosis and syphilis, they also contain 
blood or blood pigment) The changed pacchionian bodies, whatever the type, 
cause insufficient escape of the cerebrospinal fluid This accumulates around the 
bodies and causes their atrophy from pressure Certain cases of hydration and 
a tendency toward convulsne seizures are also considered by Winkelman and 
Fay as the result of the pathologic state of the pacchionian structures These, 
they think, not only possess a definite physiologic function but also present a 
definite pathologic condition The significance and effect of the latter, however 
they admit must be determined bj^ subsequent studies ’ 


George B Hassin 
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The Nature of von Recklinghausen’s Disease and the Tumors Asso- 
ciated WITH It Wilder Penfield and Arthur W Young, Arch 
Neurol & Psychiat 23 320, 1930 

The clinical simptoins in Penfield and Y'oung’s patient, a girl, aged 21, were 
difficulty in walking, deafness, impaired vision, headache and dizziness The 
earliest complaint was headaches at the age of 14, followed b}’- disturbances of 
gait, dizziness, deafness, first m the left and later m the right ear, blurred vision 
and speech troubles A diagnosis of tumor of the brain was made The patient’s 
condition allowed only a suboccipital craniotomy after which total blindness set 
m and the deafness became worse The patient died of respirator}' parahsis 

At necropsy, multiple subcutaneous nodules were found over the surface of 
the body, m the mesenter}' of the ileum, the lesser curvature of the wall of the 
stomach, without involving its mucosa, m the sympathetic ganglions (one of 
which displaced the right suprarenal gland forward) , m the left auditorv nene 
(size S 5 b} 3 5 cm ) which distorted the pons, medulla and cerebellum, and a 
smaller tumor (the size of a split pea and well encapsulated) m the right auditorv 
and facial nerves Small tumors were attached to the left oculomotor, right 
trigeminal nerves, and pea-sized tumors were seen along the glossophar\ ngeal, 
the vagus, the spinal accessory and the hypoglossal nerves , the first, second and 
fourth cranial nerves escaped In the spinal cord, the tumors were numerous m 
all the roots of the cauda equina , they v ere scarce on the anterior roots , scat- 
tered throughout the dura, m both dorsal and ventral portions of the brain and 
the spinal cord, vere many small nodules (4 by 4 mm ) In the brain (white 
matter, optic thalamus) many soft areas were present In short, the meninges and 
the central and peripheral nervous s} stems were involved Histologically, the 
tumors of the spinal nerve roots and the peripheral nerves presented a mi\ture 
of connective tissue, nerve fibeis and cells of Schwann, often also nerve fibers 
were present, the nuclei of the tumor were elongated and arranged in a palisade 
form, they stained poorly for reticuhn with Hortega and Perdrau’s methods 
wuth v'an Gieson’s they assumed a v'ellowish-brown tone, the fibroglia fibers 
stained blue with Mallory’s phosphotungstic acid stain The authors consider 
the widely accepted designation of such tumors as neurinoma “unfortunate” and 
use instead Mallory’s definition “fibroblastoma ” The numerous connectiv'e tissue 
fibers found m such tumors (designated by Antoni as t}pe B) are just the result 
of a reaction The tumors of the cranial nerves w'ere typical neurofibromas with 
superimposed areas of fibroblastomas which were also found m the tumors of 
the roots and peripheral nerves The tumors of the meninges (mainly dura) were 
made up of fibroblasts which differed from such of the perineural tvpe and 
“possessed the characteristics peculiar to the cells of the meninges ” The neo- 
plastic growth was associated with a nonneoplastic reaction of the same cells in 
the warty eruptions of the dura In the spinal cord one section showed an 
ependymoma (m the center) , near by (near the v'entral surface of the cord) 
was an astrocytoma, a definite neuroglia reaction was present at another lev'd 
of the cord and m the same section, overlying the cord, was an area of tjpical 
meningeal fibroblastoma in the pia-arachnoid In the cerebrum, one area showed 
a conglomeration of blood vessels w'hich justified the diagnosis of hemangioma, 
another area m the brain contained an astrocjtoma and something similar W’as 
present also m the cerebellum As a reaction to the astroc}tes, areas of gliosis 
were present In all the tissues (connective tissue sheaths of the nerves, the 
meninges and the central nervous s}stem) m which multiple tumors were present 
in this case there were definite signs of hyperplastic reaction of the cells peculiar 
to those tissues The authors assume that m v'On Recklinghausen’s disease v'arious 
tissues are under the influence of some irritant w'hich results in their hjperplasia 
The neoplastic growth ot the tissue cells is merely a superimposed phenomenon 
being thus the result of an irritation rather than that of some embr}ologic factors 

George B Hassin 
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Cortical Anomaiies, Ventricllar Heterotopias aad Occlusion or the 
Aqueduct oi Stlvius James W Kernohan, Arch Neurol & Psjchiat 
23 460, 1930 

Heterotopias vof the braui tissues are usually multiple In Kernohan’s case 
they were associated with congenital occlusion of the aqueduct of Sylvius, a rare 
occurrence The patient, a girl, aged 3 3 ears, had hr drocephalus and epilepsy 
She was normal at birth, but at the age of 4 months was undernourished, and 
when she was 1 year old epileptic convulsions developed The child was an idiot, 
she never talked or walked and had disturbed sensations, but could hear a little 
The head was large and was not influenced bv lumbar punctures Death occurred 
during status epilepticus There were dilated lateral and third ventricles, thin 
walls and numerous reddish-brown nodules (from 1 mm to 1 cm in diameter) 
scattered ov'er the lateral and superior walls of the lateral v'cntricles , the aque- 
duct of Svdvius was partly closed , the tissue at ound it was gray and gelatinous 
The fourth ventricle was normal Histologic studies revealed absence of the 
ependyma from the walls of the lateral and third ventricles and a widened sub- 
epend 3 TOal gha lav^er which became in some areas continuous with the heterotopic 
nodules The latter contained many irregularlv arranged ganglion cells, which 
varied in sue, axis cylinders were absent, gha cells were excessive but no glial 
fibrils were present Basal ganglions, cerebellum, pons and medulla oblongata 
contained no nodules The lamination of the cortex was, with some exceptions, 
fairly well retained In some areas the cortex had a mottled appearance because 
of loss of cells , many ganglion cells appeared immature , some as Betz cells 
were greatly diminished in numbers, often they were collected in groups and 
showed signs of degeneration, the optic thalamus was practically devoid of gan- 
glion cells Signs of inflammation were absent throughout The cause of the 
occlusion of the aqueduct was most likely congenital 

George B Hassin 


Hvperostosis and Tumor Infiltration or Base of Skull Associated with 
Overlying I\Ieningeal Fibroblastoma N W Winkclman, Arch Neurol 
8 c Psychiat 23 494, 1930 


The tumor occupied the left anterior part of the brain, extending to the lateral 

surface of the temporal, motor and posterior parts of the undersurface of the 

temporal lobe and the posterior part of the orbital surface of the frontal lobe, 

it was associated with marked thickening of the left orbital roof which was four 

or five times the size of the opposite side and was closely adherent to the dura 

The tumor was a fibroblastoina wnth a collection of few tumor cells m two small 

narrow spaces of the thickened orbital bone While thickening of the bones of 

the skull may be associated with meningeal tumors, their invasion by the latter 

has not been described „ -r, -r-r 

George B Hassin 


Functional Circulatory Disturbances and Organic Obstruction of the 
Cerebral Blood Vessels Friedrich Hiller and Rov R Grinker, 
Arch Neurol & Psychiat 23 634, 1930 

Hiller and Grinker assume with others that actual changes in the brain may 
be caused by functional vascular disturbances, such as stasis, prestasis and ischemia, 
just as they mav be caused by organic changes in the blood vessels As aii 
example of the former, they describe the histologic changes m a case of pertussis 
eclampsia A child, aged 3 years, while recovering from whooping cough, had 
several convulsions within six w'eeks and in one day before admission to the 
hospital had as many as seven Clinically, the child showed constant twitchings 
of the muscles of the anterior part of the left thigh loss of power of the left 
arm, absence of abdominal reflexes and “normal Babinski reflex” Ten davs 
before death a paresis developed on the right Necropsy showed bronchopneumonia. 
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areas of softenings in the cortex at the level of the rostrum of the corpus callosum 
and some foci irregularly scattered throughout the frontoparietal lobes The 
blood vessels were hyperemic, but not thrombosed and the meninges appeared 
normal Brain changes were in the right hemisphere (mostly in the third and 
fourth lamina) m the form of ganglion cell degeneration, proliferation of astro- 
cytes and microglia cells which were filled with fat (stage of astrocytic prolifera- 
tion) The next stage was termed incomplete softening — the degeneration of the 
ganglion cell progressed further and the microglia cells developed into gitter 
cells, while the astrocytes showed regressive changes The third stage was that of 
complete softening — the field consisted of fat laden gitter cells which were gathered 
also around the blood vessels In areas of severe softening, the latter showed pro- 
liferation of endothelial cells and perivascular infiltrations with lymphocytes and 
plasma cells, but no endarteritis or proliferation of blood vessels was present 
Quite affected was Ammon’s horn, especially Sommer’s sector, and the gray 
matter of the basal ganglions The white matter showed mucinoid degeneration 
but no areas of softening 

The second case was an example of changes in the brain caused by thrombosis 
or possibly embolism of the middle left cerebral artery in a woman who died from 
an ulcerative endocarditis The mam change in the biain was an extensive 
softening of the left superior and middle temporal gyri, extending from the pre- 
rolandic area back to the gj'rus, including the insula The parenchyma was 
edematous and the cortex in the region affected was necrotic, but the white matter 
was preserved Microglia showed no reactive phenomena which were present in 
the bordering areas In general, the destruction was much more advanced 

George B Hassin 

On Uterine Casts J Preston Maxwell, J Obst & Gynec Brit Emp 36 
544, 1929 

Casts of the uterus are classified by the author as (a) those from early 
abortion, (b) those from ectopic pregnancy, (c) those associated with menstrua- 
tion, and (d) those of doubtful origin Examples are given of each type and 
illustrated Those from intra-uterine pregnancies are diagnosed by the demon- 
stration of vilh, but those in the other groups are difficult to classify since the 
presence of decidual-hke cells is not a positive indication of pregnancy 

A J Kobak 


Ectopic Endometriuji in a Macaccus Rhesus A D Fraser, J Obst S. 
Gynec Brit Emp 36 590, 1929 

This case is offered as the first nonexperimental evidence of ectopic endometrial 
growth in a lower animal The animal in question was killed “for reasons which 
had no concern with its state of health,” and no clinical data are included in the 
report The umbilical region was swollen by a firm encapsulated tumor the size 
of a walnut In the mesentery of tlie ilium there were twenty-three firm nodules 
varying in size, the largest about 1 inch in diameter, and a brownish pedunculated 
pea-sized growth was seen attached to the right sacro-uterine fold Endometrial 
tissue was found in all these growths They varied in appearance, some appeared 
to be in the resting stage, some in the premenstrual, and others were cystic and 
lined with flattened epithelium There was no endometrial tissue found in con- 
nection with the ovaries, and the tubes were patent ^ j 


Salpingitis Isthmica Nodosa and Tubal Adenomyosis Oscar Frankl, 
Arch f Gynak 135 556, 1929 

The nodular thickening of the isthmic portion of the tube originates, in the 
majoritj of cases, on inflammatory basis Deep growths of the tubal epithelium 
with tubal formation with simultaneous muscle hypertrophy are results of an 
inflammation with or without abscess formation The old term of “salpingitis 
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isthmica nodosa” is therefore correct In rare cases there is another genesis for 
nodular thickening of the isthmic and interstitial portions of the tube Either it 
consists in an adenomyosis from the uterus, or a heteroplasia of the tubal epithelium 
in the tubal musculature In such cases as in uterine adenomyosis there is no 
inflammatory basis Therefore in these rare cases the designation of tubal adeno- 
myosis IS adequate A true case of adenomyosis may be associated with a secondary 
inflammatory process, making it difficult to determine its origin Cases of this 
sort are not suitable for studying the cause of the tubal swelling 

A J Kobak 


Congenital Stenosis of Postebior Urethra M Beck, Beitr z path Anat 
u z allg Path 83 13, 1929 

Beck reports two cases of congenital infracollicular stenosis of the urethra 
In one case in a boy aged 3J4, the stenosis was situated at the junction of the 
prostatic and membranous urethra The corpus spongiosum of the penis, with 
the urethra, lay dorsal to the corpora cavernosa, which were not separated from 
each other by the usual median longitudinal septum The meatus of the glans penis 
was dorsal, the coronary sulcus ventral The bladder was small and contracted 
The ureters were greatly dilated and convoluted The wall of the lower segment 
of the left ureter contained a rudimentary accessory ureter The renal pelves 
were dilated In the second case, m a new-born male infant, the stenosis was 
situated in the membranous portion of the urethra There were no anomalies of 
the penis except phimosis The left testis was retained in the inguinal canal, the 
right in the abdomen The bladder was distended and reached to the level of the 
umbilicus The ureters were tortuous and moderately dilated An accessory ureter 
situated in the anterior and mesial wall of the mam ureter of each side opened 
into the bladder laterally to the normal ureteral opening The accessory ureters 


ended blindly above The renal pelves were dilated The kidneys were small 
and polycystic The pelvis of the left kidney was situated anterior to the lower 


pole of the kidney 


O T Schultz 


Intraperitoneal Hemorrhage Associated with Myoma of the Uterus 
0 Brakemann, Beitr z path Anat u z allg Path 83 63, 1929 

In the three cases presented by Brakemann, intraperitoneal hemorrhage occurred 
suddenly at the time of menstruation In the first case, a clinical diagnosis of 
myoma of the uterus had been made some months before the sudden onset of 
hemorrhage The tumor had previously caused no symptoms At operation, a 
large amount of free blood was found m the peritoneal cavity The surface of 
a large, degenerated fibroid of the uterus was covered by a network of greatly 
dilated veins Hemorrhage had occurred from erosion of one of the varicosed 
veins Increased filling of the enlarged veins at the time of menstruation and 
rubbing against the bony pelvis were considered factors in the erosion In the 
second case, the hemorrhage resulted in death before surgical intervention could 
be undertaken At necropsy, there was found a large fibromyoma of the uterus 
This was adherent to the sigmoid in a region in which there were two ulcer-like 
depressions of the mucosa The mucosa itself was, however, intact The wall of 
the sigmoid m this region and the adhesions contained misplaced endometrial tissue, 
from which the fatal intraperitoneal hemorrhage had occurred The latter was 
held to ha\e been due to erosion of a blood vessel by the cytogenous stroma of 
the misplaced endometrial tissue rather than to menstruation of the latter In 
the third case, laparotomy revealed intraperitoneal hemorrhage and a ruptured 
tubal pregnancy The uterus contained many fibroid nodules, and the wall of 
the uterus was the seat of difiuse endometriosis Although the hemorrhage in this 
case vas due to the most frequent cause of mtra-abdominal bleeding, namely 
rupture of a tubal prcgnancj, the injomatous condition is held to have been a 
contributing factor, in that it prevented uterine implantation of the ovum 

O T Schultz 
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Classification or Chronic Enlargements or the Spleen W Hueck, 

Beitr z path Anat u z allg Path 83 152, 1929 

Looking on the spleen as a purely mesenclninal organ which has deviated less 
from the embr3'onic mesenchymal state than has anj^ other organ, Hueck presents 
an analj'sis and classification of chronic enlargements of the spleen He leaves out 
of consideration enlargements due to specific inflammations or to tumor formation 
The remaining enlargements of longer duration, as opposed to the acute swellings 
of infectious diseases, he divides into three groups (1) those due to swelling, 
(2) those due to infiltration, deposition or storage and (3) those due to growth or 
hyperplasia Swelling maj' be due to edema, of the occurrence of which in pure 
form in the spleen little is known, or to hjperemia The later may be arterial or 
venous Arterial hj^peremia begins in the subcapsular or perifollicular zones, but 
may lead to filling of all the blood spaces of the spleen, m which case it is not 
to be distinguished from venous hyperemia Transmission of the pulse wave causes 
rupture and hemorrhage, which maj lead to iron and calcium incrustation Arterial 
hj^peremia may regress without causing permanent changes, or it may lead to 
hyperplastic changes Venous hiperemia begins in the peritrabecular sinuses It 
may regress without causing permanent alterations If of sufficient duration, it 
causes changes the natuie of which depends on the site of the hindrance to venous 
outflow If the obstruction is central or bejond the liver, most of the tissue is 
m a state of venous engorgement with sluggish circulation, the spleen being large, 
firm and dark red Peristence of such engorgement leads to c3'anotic atrophy and 
sclerosis of the spleen, the organ become small, tough and pale Portal stasis 
also causes venous engorgement, but this leads to h3perplasia, especially of the 
reticulum about the sinuses Hemorrhage and iron and calcium incrustation are 
frequent Enlargement due to infiltration, deposition or storage may involve 
either the cells or the ground substance or both The greater degrees of such 
enlargement are usually associated with h3'perplasia, as m Gaucher’s disease The 
reticulum ma3’’ undergo softening, because of edematous infiltration, or hardening, 
due to am3doid or hyaline deposition Growth or h3perplasia may be cellular or 
reticular m origin Most of the splenic enlargements detected clinically belong to 
this group The cellular hyperplasia ina3' imolve the so-called germinal centers 
of the follicles, a process noted chiefl3 m the loung Or it may involve the peri- 
follicular zone, when it mav be either m3'elopoietic or I3 mphopoietic H3'perplasia 
of the reticulum leads to diffuse growth of the spleen The reticulum that under- 
goes hyperplasia may be that of the follicles, to which process the author applies 
the term lymphadenosis It mav be the pulp reticulum, which bears no direct 
relation to the follicles or the sinuses, this process is seen m the chronic splenic 
enlargements of chronic sepsis, anemia or hemobffic icterus It ma3'- be the 
reticulum about the sinuses, such being the case in venous h3"peremia due to portal 
stasis If the growth processes are associated with marked variations in the degree 
of vascular engorgement, there results a peculiar condition that the author terms 
fibro-adenia By this, the author understands a progressive stiffening and condensa- 
tion of the ground substance, which becomes difficult of differentiation from the 
reticulum The author’s use of this term seems to differ somewhat from that of 
EpP'nger Q ^ Schultz 

Osteitis of the Jaw of Dental Origin H Siegmund, Beitr z path Anat 

u z allg Path 83 289, 1929 

Siegmund presents a general discussion of changes in the aheolar processes of 
the jans of dental origin Students of general pathologi haie paid little attention 
to such alterations The older new that the peridental membrane acts as a 
periosteum to the root of the tooth is no longer tenable It, together with the 
tooth, and the ah eolar process form a unit structure or tooth organ Inflammatory 
changes that reach the apeN of the tooth root through the root canal quickly invohe 
the membrane and the surrounding bone Acute purulent inflammation, which is 
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rare, leads to destruction of the spongy bone of the alveolar process in a manner 
that does not differ from a similar involvement of any other spongy bone Chronic 
inflammatory reactions may follow an acute stage, but more frequently develop 
gradualli as the result of less severe infection by way of the root canal Such 
chronic inflammations do not remain limited to the peridental membrane, but cause 
changes m the bone for a considerable distance about the root of the tooth The 
bone becomes rarefied by the resorptive action of the inflammatory tissue that is 
formed The so-called granuloma which is often seen attached to the root of 
an extracted infected tooth consists only of the inflammatory tissue formed at 

the apex of the tooth The bone is involved for some distance about the site of 

the granuloma Chronic osteitis about a root need not be the result of infection 
It may be an aseptic process, brought about bj'' the chemical used m root canal 
fillings In accepting this possibility, Siegmund accepts also Strieker’s theory of 
the role of circulatory disturbance as a primary factor m setting up inflammation 
If, after extraction of the tooth, epithelium becomes embedded in the healing tissues 
of the socket, a cyst may be formed Complete healing cannot occur if a cyst has 
been formed If no cyst is formed, healing may occur by the new formation of 

bone If the involved root is situated near the surface of the bone, as may be 

the case with some of the molar teeth, the chronic inflammatory process may 
spread to the cortical bone and periosteum of the mandible or to the antrum of 
the maxilla Siegmund’s discussion is based in part on the microscopic study of 
human material, and m part on the study of lesions produced experimentally in 

O T Schultz 


Periarteritis Nodosa Diacxostd During Life W Stepp, Deutsche med 
Wchnschr 56 437, 1930 

A man, aged 31, had symptoms of marked polyneuritis after a drinking spree 
and complained of violent pain in the abdomen resembling gallstone colic He 
had a moderate septic fe\er and a slight leukocjdosis The blood pressure was 
increased and the urine contained casts, albumin and a few leukocytes The 
neurologic symptoms were the only physical changes The occurrence of poly- 
neuritis with abdominal colic, nephritis and a septic fever suggested the diagnosis 
of periarteritis nodosa Postmortem examination demonstrated a perforated gastric 
ulcer and generalized peritonitis There were infarcts and abscesses of the kidneys 
The microscopic examination disclosed a periarteritis nodosa 

Pall J Breslich 

Thrombi and Tumors or the Heart Franz Windholz, Virchows Arch f 
path Anat 273 331, 1929 

The presence of myxomatous tissue m a pedunculated mass attached to the 
endocardium of antrium cordis does not prove the neoplastic character of the 
lesion The author gnes a description of different portions and the different layers 
ot such a large mass He interprets it as an organized thrombus The thrombus 
Mas surrounded by endocardium The thin pedicle contained no blood vessels In 
three of nine parietal thrombi of the left auricle, homogeneous material was found 
in spots M'hich, hoM'Cver, was not mucin In a cherrj -sized mass which also was 
attached to the edge of the fossa ovalis, the mjxomatous change could be seen Mith 
the naked eye, but the thrombotic origin of the whole formation could be proved 
iie\ ertheless On the other hand, the endocardial metastases of a bronchial car- 
cinoma and a sarcoma of femur contained mjxomatous structures wnthout any 
thrombosis being present The formative pover of the ever-moving heart blood 
acts In the same vav on tumors and thrombi This throM's some light on the much 
nnohed discussion about neoplastic or nonneoplastic origin of intracardial thrombi 
or myxoma 

Alfred Plaut 
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Pathologic Chemistry and Physics 

The Diffusibilit\ or Calcium in Bronchial Asthma and Allied Disorders, 
AND IN PuLMONARi TUBERCULOSIS A Cantarow, Am J M Sc 179 497, 
1930 

The present stud}’’ appears to indicate that m bronchial asthma and allied 
disorders there is a definite and constant disturbance of calcium balance m the 
form of an increase in the ratio of diffusible to nondiffusible calcium It is 
conceivable that this observation is related m some way to the increased capillary 
and cellular permeability which is believed to exist in these conditions In chronic 
pulmonary tuberculosis there is considerable variation m the diffusibihty calcium 
It seems that an increased diffusibihti'' ratio is associated with an exudative type 
of lesion with a high degree of clinical activity, while a decreased diffusibihty 
ratio is associated v. ith a productive process, relatively benign chnicallv 
Whether or not these findings bear any relation to the problem of allergy m 
tuberculosis cannot be stated defimtelj' but the implication is obvious 

Author’s Summary 


The Blood-Calcium Content in Pulmonary Tuberculosis Vera B 
Dolgopol, Am Rev Tuberc 20 931, 1929 

In moderately advanced pulmonary tuberculosis the blood-calcium content is 
increased In the advanced stage only the far advanced C (National Tubercu- 
losis Association classification) shows an average calcium content below the 
average normal and a decreased incidence of cases with a high calcium content 
The other far advanced groups (A and B) do not show any evidence of decalci- 
fication The decalcification m the far advanced C group is the result of mal- 
nutrition In moderately advanced pulmonary tuberculosis the highest calcium 
content is observed m the age group from 21 to 40 j’ears, and the lowest above 
the age of 40 In far advanced pulmonarv tuberculosis the patients over 40 years 
of age show the highest calcium content A drop of the calcium content to 
below 9 2 mg per hundred cubic centimeters of serum is a sign of imminent 

H J CORPER 


The Acid-Base Composition of Gastric Juice During thf Secretory Cycle 
Theodore L Bliss, Ann Int Med 3 838, 1930 

Bliss determined the acid-base composition of the gastric juice during the 
secretory cycle of three human beings and one dog with a Pavlov pouch The 
concentration of chloride was increased after stimulation except in the achlor- 
hvdric state, but in amounts that were less than the increase m the concentration 
of free hydrochloric acid During the secretory cjmle the concentration of base 
varied mverselj’’ to the concentration of acid Sodium was found to be the most 
significant of the individual bases, both m amount and in its relationship to 
the variation in the total base during the secretory cycle The concentration of 
the determined ions was found to be less in the stomach than in the blood 
serum, with the exception of potassium The concentration of potassium was 
from three to five times greater in the gastric juice than in the blood serurh 

Walter M Simpson 

The Significance of Changes of Viscosit\ in Pathological Serum E H 
Fishberg, j Biol Chem 85 465, 1930 

An attempt has been made to analj’^ze the factors contributing toward an 
abnormal viscositj" of the blood serum in c^anos^s, nephrosis, uremia, pernicious 
anemia and obstructive jaundice Arthur Locke 
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Formation of a Colorless Form or Hemoglobin After Splenectomy 
G B Ray and L A Isaac, J Biol Chem 85 549, 1930 

Spectrophotometnc examinations have been made of the blood of dogs, follow- 
ing splenectomy The results have been interpreted to indicate the presence, in 
such blood, of a colorless derivative of hemoglobin which may become transformed 
into hemoglobin on reduction, and into methemoglobin on oxidation 

Arthur Locke 

Cystinuria E Brand, M M Harris and S Biloon, J Biol Chem 86 315, 
1930 

The compound which passes through the kidney in cystinuria is not 
necessarily free cystine A more complex precursor, similar in structure to 
glutathione, may be concerned Evidence is presented that the cystine content 
of the urine, as estimated by the Sullivan method, may be only minimal at the 
moment of excretion, and may later increase at a rate suggestive of the 
completion of an intermediate decomposition process Arthur Locke 


Urorubin, a New Pigment of the Urine M Weiss, Klin Wchnschr 9 
248, 1930 

Under the name urorubin, a new urinary pigment is described, which arises 
from a chromogen by exposure to sunlight The pigment, which is demonstrable 
spectroscopically, has some relation to diabetes, to cardiac and vascular dis- 
eases and to certain infectious diseases, especially tuberculosis and convalescence 
following catarrhal jaundice Author’s Summary 

Microbiology and Parasitology 

A Survey to Determine the Prevalence of Tuberculous Infection in 
School Children H W Hetherington, F Maurice McPhedran, 
H R M Landis and Eugene L Opie, Am Rev Tuberc 20 413 and 
421, 1929 

Tuberculin tests of school children of Philadelphia show that 37 7 per cent 
are infected with tuberculosis at the age of 5 years and 90 2 per cent at the age 
of 18 years These figures indicate that there has been no significant diminution 
of the incidence of tuberculous infection during childhood to correspond with the 
diminution of mortality from tuberculosis m recent years The intracutaneous 
tuberculin test is the only accurate method of determining the incidence of tuber- 
culous infection in apparently healthy children American born children of 
Italian parentage have shown a low incidence of tuberculous infection In Jewish 
children attending school, being more frequent m highschool children than in 
other children Pulmonar 3 f tuberculosis recognized by roentgenologic examina- 
tion in association with symptoms and physical signs is found m 0 5 per cent of 
children attending school, being more frequent m highschool children that m 
children of elementary schools Latent apical tuberculosis recognizable m roent- 
genologic films is often the precursor of the adult type of pulmonary tuberculosis 
It IS found m 1 per cent of adolescent children (of highschool age) and is more 
frequent m girls than in boys Latent tuberculous infiltration of the lung of 
childhood type was found m more than 1 per cent of the children These lesions 
mar be the precursor of grave disease Latent tuberculous foci m lungs and 
tracheobronchial hmph nodes are found m more than 10 per cent of school 
children It may be the precursor of pulmonary tuberculosis It vanes from 
massne caseous lesions of serious import to firmly calcified foci, which are 
ewdently healed Its significance is determined by the size of the lesion, the 
actnitj of the tuberculin reaction, continued exposure to open tuberculosis asso- 
ciated changes in the lung substance and the age of the child Pulmonary ’tuber- 
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culosis recognized b}' roentgenologic examination together with symptoms and 
ph 3 'sical signs was found more than twice as often m adolescent girls as in bojs 
of the same age It is approximatelj' four times as frequent in colored as in 
white children of highschool age The evidence suggests that tuberculous infec- 
tion ma 3 " spread vithin schools but under the existing S 3 stem of medical school 
inspection this seldom occurs jj j Qorper 


Experimextal Pneumonokoxiosis (Reactivation or Healing Primary 
Tubercle in the Lung b\ the Inhalation or Quartz, Granite and 
Carborundum Dusts) Leroa U Gardner, Am Rev Tuberc 20 833, 
1929 

Guinea-pigs vere primarily infected by the inhalation of tubercle bacilli of 
low Airulence In normal animals such infection produces isolated subpleural 
pulmonar 3 tubercles which caseate, then retrogress and finally heal by resolution 
As a part of the picture of primary infection, the tracheobronchial lymph nodes 
are also involved, and the lesions 111 this location undergo a similar series of 
changes At intervals of from fifty-four to 206 days after such infection animals 
were removed to dust chambers where they were exposed to the inhalation of 
quartz, carborundum and granite dust until they died or were killed The 
inhalation of these dusts stimulated a renewed multiplication of bacilli in the 
healing tubercles, and this was followed 63 ' widespread chronic ulcerative tuber- 
culosis At least two months’ exjRisure to the dust is necessar 3 ’^ to affect the 
primary foci of infection Marble and soft coal exhibited no stimulating effect 
The reaction appears to be a specific result of the inhalation of certain t 3 'pes of 
dust and factors like o\ercrowdmg, lack of proper ventilation and light, endemic 
pneumonia and nonspecific inflammations have not influenced this t 3 'pe of tuber- 
culous infection In partial explanation of the results it was shown that a 
renewed multiplication of bacilli took place only in those tubercles containing 
ample amounts of dust, in vhich the dust particles had been carried into the 
nodules by phagocytes Relatively few quartz particles were ingested by anv 
one phagoc 3 te, and the activity of these cells was not affected , perhaps it was 
e\en accelerated So man 3 " carboiundum and granite particles were taken up 
by the majorit 3 of the cells that their power of locomotion was lost and very 
little dust was carried into the tubercles Various theories are discussed and 
It IS belieied that the data can be applied to pneumonokomosis in human beings 
It IS believed that in a certain proportion of cases in man m which dust of the 
proper t 3 pe is inhaled, this ma 3 stimulate preexisting quiescent foci of infection 

H J CORPER 


The Susceptibilita or the Haaister (Chinese Field Mouse) to the 
Tubercle Bacillus George Y C Lu, Am Rev Tuberc 20 938, 1929 

Hamsters are susceptible to minute amounts of tubercle bacilli As high as 
85 per cent were success fulb"^ infected with approximately ten to fifteen bacilli 
About 50 per cent showed tuberculous lesions ten weeks after inoculation with 
probabb" not more than one or two living bacilli The first ewdence of tuber- 
culous infection after the inoculation of a few^ tubercle bacilli appeared about 
four weeks after inoculation Exposure of hamsters to the roentgen ra 3 's before 
the inoculation of tubercle bacilli had no effect on shortening the time elapsing 
before tuberculous lesions appeared tt t rnTjr.T'u 


Ihe Influenza Epidemic of 1928 Eugene F Traut and Russell D 
Herrold, Arch Int !Med 45 412, 1930 

The flora in the sputum of patients acutely ill wuth influenza Avere identical 
in containing tw'o predominating types of bacteria green-producing streptococci 
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and gram-negative diplococci The streptococci of these patients were pathogenic 
for animals These streptococci produced a to\m Skin tests with this toxin 
suggested a means of determining susceptible persons Vaccines from these 
streptococci seemed to have the power of immunizing against the influenza infec- 
tion The green-producing streptococci for the most part reacted similarly in 
fermentation tests and bile-solubihty tests These streptococci showed relation- 
ship in cross-agglutination experiments Authors' Summary 

The Relationship or Yellow Fever or the Western Hemisphere to 

That of Africa and to Leptospiral Jaundice W A Sawyer, S F 

Kitchen, Martin Frobisher, Jr, and Wray Lloyd, J Exper Med 
51 493, 1930 

The yellow fever now occurring in South America, the present yellow fever 
of Africa and the historic yellow fever of Panama and other American countries 
are the same disease This conclusion is based on cross-immunity tests in mon- 
keys with strains of yellow fever virus from Africa and Brazil and on tests of 
serums from twenty-five persons, wUo had recmered from yellow fever in various 
places and at various times, for the power to protect monkeys against African 
or Brazilian virus strains Cases of leptospiral jaundice (Weil’s disease) were 
present among those diagnosed as yellow fever in the recent epidemic m Rio de 
Janeiro This is shown by the isolation of cultures of Lcptospiiae from the blood 
of two patients by H R Muller and E B Tilden of the Rockefeller Institute, 
and by the demonstration by us of protective power against LeNospu ac and 
absence of protective power against yellow fe\er virus in the serums from two 
persons after recovery The isolation of Lcptospv ae by Noguchi and other inves- 
tigators from the blood of occasional patients m past epidemics of yellow fever 
m a number of American countries indicates that leptospiral jaundice was present 
then as well and was diagnosed clinically as jellow fever The absence of 
protective power against Lcptospu ac shown by the Brazilian serums which pro- 
tected against yellow fever virus and the absence of protective power against 
yellow^ fever virus m the serums that protected against Leptospv ae point to the 
probability that American yellow fever is not the combined effect of Leptospv ae 
and yellow^ fever virus The position of L 'ictei aides, isolated by Noguchi during 
epidemics of yellow fever, now appears to be not that of a secondarj' invading 
micro-organism m cases of virus yellow fever, but that of the incitant of a form 
of infectious jaundice, sometimes fatal, often coincident in its appearance wuth 
typical yellow fever and apparently indistinguishable from it clinically This 
leptospiral disease has not hitherto been separated from true yellow fever 
Noguchi’s discoveries become, therefore, of the greatest significance in respect 
to the epidemiology and causation of yellow fev’^er and of infectious jaundice, 
previously confused one with the other In all outbreaks of supposed yellow 
fever hereafter the existence of the two kinds of jaundice, one due to yellow 
fev'er vurus and the other to Leptospv ae will have to be taken into account Only 
the former probably is spread by mosquitoes and requires antimosquito measures 
for Its control The only difference observed between the American and African 
strains of jHlow fever virus was a pronounced difference in virulence for mon- 
keys The virulence of the two African strains studied was high, while that of 
the one American strain was highly variable and usually low 

Authors’ Summary 

The Skin as a Portal of Entry in Br melitensis Infections Albert V 
Hardv, Margaret G Hudson and Carl F Jordan, J Infect Dis 45 271, 

It seems clear that there is more than one possible portal of entry in Bi 
vielit easts infections Our object was to determine the relative importance of 
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the different sites of entrance That undulant fe\er may be acquired by ingesting 
organisms is universally accepted That the infection might gam entrance through 
the skin has also been recognized, but this has heretofore been given too little 
consideration Our experiments show that the normal skin of guinea-pigs is 
more vulnerable as a portal of entry than is the digestive tract, and the epidemio- 
logic evidence indicates that the same is true of humans Since the organisms 
gain entrance without causing anv local lesions, the probable portal can be deter- 
mined only by considering carefullj' the tj'pes of exposure, the dosage and the 
resistance to mv^asion at the different portals On a consideration of these points 
it seems probable that Bi mehtensis frequently gams entrance through the skin 
to produce undulant fev'er in man Furthermore, judging from experimental data, 
ingestion is not a satisfactorj' explanation for the natural and read}’- transmission 
of contagious abortion among animals, and we believe that, for animal infection 
also, more consideration should be given to the skin as a portal of entry for 


Bi mehtensis 


Authors’ Summary 


The Pathogenicity of the Species of the Gexls Brucelea for Monkeys 
I Forest Huddleson and E T Hallman, J Infect Dis 45 293, 1929 

Our data indicate quite clearly that Bi aboitiis (Bang) is pathogenic for the 
monkev, in which it produces a disease resembling undulant fev’er Infection, 
how ever, is not readily produced and in nianv cases does not occur at all Monkeys 
are V’ery susceptible to infection from a small dose of the sms (poicmc) species 
of B) iicella regardless of its source In fact the data indicate that this species is 
more vnrulent for the monkey than is the Bi mehtensis species 

Authors’ Sumviarv 


The Resistance of Scarlet Fever Streptococci to the Action of Bac- 
teriophage John E Walker, J Infect Dis 45 304, 1929 

Streptococci from er}sipelas are in general susceptible to lysis b} the strepto- 
coccus bacteriophage described by Shwartzman Scarlet fever streptococci so far 
tested are resistant It also appears that epidemic sore throat strains are susceptible 
to Ivsis when freshly isolated Streptococci may lose their susceptibihtv to lysis 
on cultivation on artificial mediums Other strains may retain their susceptibility 
ev’en after ten v ears’ cultiv'ation All nonhemolytic streptococci tested were 

resistant to the bacteriophage . > c 

* “ Authors Summary 


The Growth or Pasteurella Avmcida in the Fowl L D Bushnell and 
V D Foltz, J Infect Dis 45 308, 1929 


The results obtained indicate that there is a marked difference in individual 
cells of the same bacterial culture Some cells are capable of surviving in the 
bodv of the bird w’hile others are not In artificial mediums practically all the 
cells present seem to be able to survive and grow There is a difference in 
the vegetative function and aggressive function of bacterial cells This difference 
IS probably the basis of virulence in these organisms P avieida appears to have 


an organ vnrulence for blood and is able to grow irrespective of the manner in 
which introduction is made The organisms possess so little toxicity that the} 
do not call forth any marked response on the part of the host However, the 
exudation into the lungs may be due to serotoxins or some product due to the 
interaction of the bacteria and serum or tissue cells w’hich does not appear in 


artificial culture 


Authors’ Summara 


A Studa of Certain Heviolatic Streptococci or the Beta Type in 
Certified IiIilk Edith Haanes, J Infect Dis 45 316, 1929 

The majorit} of hemol} tic streptococci of beta t}’pe in certified milk which either 
do not hemol} ze at all m fluid mediums, or do so only slightlv, are members of 
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group 7 according to the classification of Brown, Frost and Shaw This group 
closely resembles Sfi mastitidis (group 2) m cultural and biologic characteristics 
Some of the strains found in certified milk which do not hemolyze in the test 
tube are members of group 9 This group is very similar to group 4 which does 
hemolj'ze in fluid mediums Groups 7 and 9 differ in their fermentation of salicin 
and in their appearance on blood agar plates Many of the strains of group 9 
produce double or triple zones of hemolysis around tlie colonies Strains belonging 
to group 8 are found infrequently Strains of groups 7 and 9 usually do not 
hemolyze in fluid mediums, but this test is not constantly negative The age of 
the inoculum and the age of the culture tested affect the hemolytic titer m the 
standard test only slightly, but an inherent quality in the culture probably is 
more often the source of \ariation This test is, however, considered sufficiently 
reliable to use as a basis of classification The slight tendency for the weakly 
hemolytic strains to show' hemolysis in the tube indicates a close relationship 
between them and the strongly hemolytic strains None of our cultures which 
had been kept on artificial mediums for some months proved pathogenic for mice 
A narrow capsule may be present on young cultures of group 7 This is not so 
distinct or obvious as the capsule of Sti epidemicvs (Davis) and does not persist 
so long All the strains studied h 3 'drolyze sodium hippurate Growth of these 
strains in litmus milk is very similar to that of other streptococci which ferment 
lactose, and this test is of no differential value A temperature of 58 C for twenty 

minutes is sufficient to kill these strains in a lightly inoculated medium They 

probabb' would not survive pasteurization unless present in milk in large numbers 
Agglutination tests show a close serological relationship between groups 2 and 7 
Groups 3 and 4 do not seem to be so closely related to group 7 Group 7, to 
which most of our strains belong, seems from both a cultural and serologic stand- 
point to be a very homogeneous group This group is distinguished from group 2 

only by a weak hemobtic titer Author’s Summary 

P\THOGEMCITY OF Two STRAINS OF HeRPETIC ViRUS TOR MiCE H B 

Andervont, J Infect Dis 45 366, 1929 

Tw'O w'ell known strains of herpetic virus of different pathogenicity for the 
rabbit, namely, the JB and Levaditi strains, were used for studying the activity 
of the \irus in mice The conclusions attending these studies are as follows 
Mice react to both strains when inoculated intracramally , in fact, mouse-brain 
constitutes a delicate test object for each Seventy-five mouse-brain passages of 
the JB virus and 21 mouse-brain passages of the Levaditi virus failed to produce 
any marked change in their pathogenicity for the rabbit Dilution tests in mice 
show that the JB virus is more virulent than the Levaditi virus Mice are suscep- 
tible to pad, corneal, intracutaneous, intraperitoneal and intravenous injection with 
JB virus Mice are highly susceptible to traumatized skin inoculation with either 
virus No marked difference in pathogenicity between the two strains is detected 
with this test The virus tends to become more generalized in mice after skin 
inoculation than after brain inoculation Intraperitoneal injection of active virus 
produces immune mice Mice immune to the JB strain are also immune to tlie 
Levaditi strain and vice versa Serum of herpes-immune rabbits neutralizes the 
mouse-passage virus in vitro and confers passive immunity on mice New-born 
of actively immunized mice are immune to skin inoculations wuth either strain for 
approximately tw'o w'Ceks 

Author s Summary 

PvTHOGENic Spore-Bearing Anaerobes in the Carcasses of Sheep I E 
Newsom, Flo\d Cross and Herta S Dobbins, J Infect Dis 45 386, 1929 

Pathogenic spore-bearing anaerobes may be isolated from the spleens of a 

considerable proportion of sheep dead of a varietj of diseases In the case of 
Cl ocdcinafis the longer the animal has been dead the greater is the likelihood 
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of its presence in the spleen Cl oedcmafis is not the cause of the disease described 
by the authors as overeating Caution should be evercised in attributing etiologic 
significance to the presence of Cl oedcmatis in the tissues of sheep 

Authors’ Summarv 

Unusual Types of Nonlactose-Fermenting Gram-Negative Bacilli from 
Acute Diarrhea in Infants LeRov D Fothergill, J Infect Dis 
45 393, 1929 

A group of organisms called, although incorrectly, “atypical paratjphoid” bacilli 
haie been found in the stools of a high percentage of patients suffering from 
“summer diarrhea ” This group of organisms, although called here “atypical 
paratyphoid” bacilli, do not belong in the parat 3 phoid genus nor to any of the 
known genera of gram-negative intestinal bacilli This group of organisms has 
in common the following characteristics they are nonmotile, the 3 " do not liquefy 
gelatin , they do not ferment lactose or else ferment it with a latent reaction, and 
all sugars fermented are fermented with acid and gas production Within this 
group, agglutination shows that the 3 are not an homologous group like the t 3 "phoid 
bacillus Of these organisms, a sucrose-fei mentmg subgroup occurred in about 
one third of the carefull 3 studied cases, and the serum from a few patients with 
this organism in the stools showed agglutination, but in one case agglutination was 
negative With other t 3 pes of organisms in the main group, the patients’ serums 
in the very few cases studied show'ed no agglutination The study of this group 
of organisms as related to infantile diarrhea is far from complete and much remains 
to be done before one would be justified in drawing 3113 ^ definite conclusions 
concerning the etiolog 3 Author’s Summary 

An Outbreak of Food Poisoning C\used b\ Salmonella Enteritidis 
Rigney D’Aunoi, J Infect Dis 45 404, 1929 

An outbreak of food poisoning followung the ingestion of cream puffs infected 
with Salmonella cntei itidis, which affected iiinet 3 '- persons, is reported All patients 
recovered Agglutinins for a recovered strain of 5" cnicnfidts and for old labora- 
tor 3 '^ cultures were noted in twm cases, in one of wduch an acute endocardial 
involvement developed during the course of illness None of the food handlers 
show'ed agglutinins for this or closelj related micro-organisms, nor could any 
significant forms be isolated from their feces N cnfcntidis was isolated from 
rodent excreta found in the baken, as w'dl as from the intestinal contents of mice 
trapped therein Intraperitoneal injection of the recovered organism in mice and 
guinea-pigs caused death, but feeding live and killed cultures to a limited number 
of rabbits and guinea-pigs produced no observable sjmptoms 

Author’s Summary 

The Leukocytosis in Scarlet Fever in Relationship to Serum Treat- 
ment AND Complications Margaret E Wylie, J Infect Dis 45 408, 
1929 

The leukocj te count is a less reliable index of the severiti of scarlet fever than 
IS the general clinical picture and can seldom be used as an index of the severitj 
or of the progress of a case of scarlet fever wuth respect to the probable onset of 
complications In uncomplicated and complicated cases of scarlet fever a pro- 
nounced fall m the Yvhite cell count, betYveen the first and third daj, is a constant 
finding There is no eiidence to indicate that the administration of antitoxin in 
cases of scarlet feY'er has anj effect on the leukocYte count from admission to the 
seventh daj^ of illness In cases of scarlet fever a poljnnorphonuclear leukocj'tosis 
IS the rule, but the excess of poh morphonuclear cells is slight, and their proportion 
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does not undergo much variation throughout the course of the disease nor does 
it differ characteristically in the complicated and uncomplicated cases The behavior 
of these cells does not distinguish the simple from the complicated cases From 
the first day onward the small lymphocytes undergo a steady and constant increase 
The large lymphocvtes increase from first to third day but decrease thereafter until 
by the seventh daj their original level is virtually regained This constant curve 
IS independent of the occurrence or nonoccurrence of complications and of the 
giving or withholding of serum Author’s Summary 

The Herpes-Encephalitis Problem Frederick P Gay and Margaret 
Holden, J Infect Dis 45 415, 1929 

From a critical survey of the literature on experimental herpes and on epidemic 
encephalitis it is pointed out that the only well maintained hypothesis as to the 
causation of the latter disease is the one sponsored primarily by Levaditi Epidemic 
encephalitis may well be caused by a neurotropic strain of the virus of herpes 
simplex, acting under a combination of favoring conditions Evidence in favor 
of this hypothesis would seem to be accumulating and apparent disproof of this 
explanation has become less persuasive At all events the continued experimental 
study of the nature and mode of action of the herpes \irus offers the best present 
method of approach to the encephalitis problem, be it only m nature of analogy 
In addition, information obtuied from the study of herpes enlightens the complex 
problem of the nature of virus diseases m general Our studies are based largely on 
the examination of a strong neurotropic herpes virus (Le Fevre) without demon- 
strable dermotropic properties, compared with a less neurotropic virus (“Frank” by 
Flexner) which readily produces a characteristic herpetic eruption The Le Fevre 
virus is adsorbed and neutralized by carmine powder and partially adsorbed without 
neutralization by charcoal It is readily' precipitated in large part with the globulins 
of carbon dioxide whence it can be extracted integrally by 5 per cent sodium 
chloride solution Desiccation and conservation of the virus were possible but 
only at a low temperature Direct freezing of the brain with or without carbon 
dioxide gas yields a preparation that can be ground and dried to a homogeneous 
powder for an as yet undetermined period retains its original properties of disease 
production The Le Fevre virus when inoculated in or on the skin disappears 
within a few hours (± 24") and without producing any well defined lesion Rapid 
passage through the skin at shorter intervals apparently does not render the 
virus any more dermotropic Repeated injections of the virus in \arious parts of 
the body frequently produce a very irritative form of dermatitis often at a distance 
from the point of inoculation This lesion varies distinctly from the characteristic 
herpetic lesion produced by the Frank virus Rabbits withstand relatively large 
doses of the Le Fevre virus in the pleural cavity, when administered m a single 
dose When an easily tolerated dose is divided over a period of days or weeks it 
IS always fatal This greater susceptibility is not, however, due to a process of 
specific sensitization but apparently to structural changes that may be induced by 
indifferent substances m the granulating pleura Immunization by the actively 
neurotropic Le Fevre Mrus is very difficult and dangerous by mtraperitoneal, sub- 
cutaneous and intravenous routes Intradermal inoculation though relatively harm- 
less does not readily lead to protection The ideal method of producing actue 
immunity both in rabbits and guinea-pigs lies m provoking an herpetic eruption 
by scarification or intradermal inoculation by means of the Frank virus This is 
quite harmless and leads rapidly on recovery to a strong generalized immunitj 
not onlv against the Frank but also the Le Fevre and H F strains Active 
immunity is characterized by the presence of virucidal properties in the serum 
No aiexm-fixing or precipitating antibodies were found even m hyperimmunized 
rabbits The virucidal antibody is easily demonstrable by allowing the serum to 
act on the herpes-producing virus (Frank) and injecting the mixture intradermally 
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in rabbits or guinea-pigs Continued inoculation of a horse with the Le Fevre 
virus produced no virus-neutrahzing property in the serum of this animal 

Authors’ Summart 

The Production of Staphtlococcal Toxin F M Burnet, J Path & 
Bact 33 1, 1930 

Under the experimental conditions used, strains of Staphylococcus aiueus incu- 
bated in broth for from three to five daj^s do not produce appreciable quantities 
of hemolj'Sin unless a considerable proportion of albus variants appear or the 
cultures are incubated in an atmosphere containing added carbon dioxide The 
albus variants give rise to moderately stable cultures that produce large amounts 
of hemolysin in broth or on agar without the necessity for more than traces of 
carbon dioxide In broth, the albus type produces hemolysin only while the 
medium is on the acid side of neutrality Large jields of toxin can be obtained 
by extracting the agar beneath a twenty to twenty-four hour growth of a staphy- 
lococcus grown! under suitable conditions The carbon dioxide requirements for 
the tw'O types to produce toxin are the same for agar as for broth cultures 
Equnalent amounts of albus and auieus types from the same strain differ in 
their buffering capacity, the albus strain being more effective The results are 
discussed from the standpoint that the function of carbon dioxide in bacterial 
physiologv depends on its powder to pass freely into the organisms and alter the 
intracellular pn mdependenth of that of the environment 

Author’s Summary 

The Pathogenesis of, and Propagation of the Virus in. Experimental 
PoLiOMVELiTis R W Fairbrother AND E Weston Hurst, J Path & 
Bact 33 17, 1930 

After mtranasal and intracerebral inoculation in monkeys, poliomyelitis spreads 
histologically from above dowmw'ard, the various levels of the cord becoming 
involved more or less simultaneousty Owing to the greater indnidual suscepti- 
bility of the anterior horn cells, and particularly' those of the lumbar region, 
paraly'Sis usually appears, and later becomes complete, first m the legs , the 
clinical signs are thus no guide to the path of entry or manner of spread and 
development of the disease Spread of the infection to the brain stem and cord 
occurs by way' of the axis cylinders and this appears to be the route usually taken 
to other parts of the central nervous sy'stem, meningeal spread is, however, pos- 
sible and probably' alway'S plays some part in the local dissemination of the 
infection around the site of inoculation Meningitis is therefore not the primary' 
lesion of the disease, w'hich begins as a primary degeneration of nerve cells 
accompanied by' inflammation in the interstitial tissues Virus is present in 
greatest amount in those regions in w'hich nerve cell degeneration is particular!! 
severe, that is to say, m the spinal cord and brain stem, where nerve cell degen- 
eration IS slight, as in the cerebral cortex, m spite of the existence of numerous 
foci of inflammation, the virus is found inconstantly The cerebral cortex is not a 
favorable site for survival of the virus which tends within a few day's to disappear 
altogether from the site of inoculation If the virus travels chiefly by w'av of 
the axis cylinders, its appearance in the cerebrospinal fluid would not be expected, 
nor, in fact, is it found there except on rare occasions 

Author’s Summary 

Spontaneous Tuberculosis in the Guinea-Pig A Stanley Griffith, J 
Path & Bact 33 153, 1930 

Spontaneous tuberculosis in the guinea-pig mav be the result of infection with 

bovine, human or avian tubercle bacilli a , c- 

Authors Summarv 
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The Thermal Death-Rate of the Bacteriophage Schrab H Nanavutty, 
J Path & Bact 33 203, 1930 

The mode of destruction of the bacteriophage at different temperatures has 
been observed and represented graphically in the form of curves The shape of 
these curves is consistent and suggests that the bacteriophage is composed of 
living units having varying susceptibilities to heat The heat susceptibility of the 
bacteriophage has been found to be dependent in a large measure on the sub- 
strate in which It IS suspended, perhaps owing to an alteration m its physical 
state Author’s Summary 

Vaccination Encephalitis A Eckstein, H Herzberg-Kremmer and 
K Herzberg, Deutsche med Wschnschr 56 264, 1930 

Smallpox virus was found in the blood of eight children between the third and 
tenth days after vaccination with reaction, and absent from the blood of nine 
others None of the spinal fluids obtained from children contained virus, even 
when the virus could be demonstrated in the blood The spinal fluid of one of 
three infants with symptoms of encephalitis produced by the vaccine contained 
virus on the twelfth day Paul J Breslich 

Primary Actinomycosis of the Stomach Helmuth Nathan, Virchows 
Arch f path Anat 273 480, 1929 

A man, aged 46, died of heart failure after an atypical severe stomach disease 
of a few months’ duration He had hematemesis and lost weight rapidly Roent- 
gen examination suggested ulcer of the stomach with perforation into the liver 
Total aciditv was 30 , free hydrochloric acid, 15 The diagnosis was carcino- 
matosis, but the clinicians expected something unusual Autopsy revealed a large 
perforated ulcus callosum covered by the liver, duodenum and pancreas There 
were abscesses in the liver, pylephlebitic, and there was thrombophlebitis of the 
hepatic vein with abscesses in the lower lobe of the right lung The latter obser- 
vation indicated something unusual, since ordinary infections are stopped by the 
liver Smears from the aforementioned foci contained filaments with true dichot- 
omies , anaerobic culture yielded a pure streptothrix Fungus filaments and 
sulphur grains were found in the tissues and in the lumen of the blood vessels 
There was no typical actinomycotic granulation tissue, only abscesses, but many 
Russel bodies were found which are considered characteristic for actinomycosis 
Probably the existing ulcer was secondarily invaded by the actinomyces Few 
certain cases of actinomycosis of the stomach are reported in the literature 

Alfred Plaut 


Immunology 

The Serologic and Etiologic Specificity of the Alpha Streptococcus 
OF Gastric Ulcer Edward Watts Saunders, Arch Int Med 45 347, 
1930 

The following facts have been established which demonstrate clearly the spe- 
cificity of the alpha streptococcus obtained from gastric ulcer the proof obtained 
by experiment that a nonhemolytic streptococcus of the alpha type, isolated from 
nine resected gastric, duodenal and gastrojejunal ulcers, was an agglutinogenic 
and antigenic homolog, its agglutinogenic and antigenic unlikeness wuth all alpha 
strains from foci of infection such as the teeth, its agglutinogenic and antigenic 
identit 3 with four alpha strains obtained from four cases of an acute specific 
disease, characterized by small ulcers of the lip, tongue, buccal membrane and 
tonsils, their relation to alpha prime strains producing ulcers of the skin their 
specific agglutination wnth serums from patients wuth proved gastric, duodenal 
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or gastrojejunal ulcers controlled against serums from patients with other types 
of streptococcus infection , the organisms’ apparent presence in the lesion in 
immediately prepared Levaditi tissue sections, the ability to produce ulcer and 
its relation to an alpha-prime strain definitely producing ulcer The possibility 
of their source being cow’s milk has been suggested If in a large senes of cases 
specific agglutination of the gastric alpha strain continues, as it gives every indi- 
cation of doing, this department’s efforts will be aimed primanl}'- toward deter- 
mining Its source and prevention, and secondarily toward a real \accme therapy 

Author’s Summary 

Cutaneous Reactions with Culture Filtrates or the Colon Xiphoid 
Type E E Ecker and H Welch, J Exper Med 51 409, 1930 

The observations of Ecker and Rimington on the production of skin reactions 
with synthetic medium culture filtrates (concentrated and dialyzed) of organisms 
belonging to the colon-typhoid group have been confirmed and extended The 
filtrates show a marked degree of thermostability and marked resistance to ultra- 
violet radiation Intravenous injections of the filtrates stimulate the production 
of precipitms No precipitins are produced in the serums of rabbits that recene 
mtracutaneous injections only At no time during the course of immumzation 
was the skin reaction obliteiated An indurative process was noted at the site 
of injection (skin) during the course of immunization Mixtures of the filtrates 
with their homologous antiserums, obtained from animals immunized by the intra- 
venous route, and injected into skin, also failed to obliterate the erythema and 
edema The observations of Shwartzman have been confirmed, the Shwartzman 
phenomenon appears to be group or species specific Filtrates from enterococci 
failed to produce the phenomenon Filtrates of other unrelated organisms have 
not been studied The products of Shwartzman and of Ecker and Rimington 
appear to be the same Authors’ Summary 

Changes in Humoral Immunity Occurring During the Early Stages oe 
Experimental Pneumococcus Infection Edward E Terrell, J 
Exper Med 51 425, 1930 

A study was made of the changes in humoral immunity occurring during the 
early phases of experimental pneumococcus infection in the dog and cat The 
methods devised by Robertson and Sia were employed to demonstrate the pres- 
ence of antipneumococcus properties m the serum of animals naturally resistant 
to this micro-organism It was found that with a generalized and overwhelming 
infection accompanied by early invasion of the blood, there was a prompt and 
rapid decrease in the concentration of natural humoral immune bodies which fre- 
quently disappeared entirely by the time of death This same early diminution 
of humoral immune substances, opsonins, agglutinins and pneumococcidal-promotmg 
bodies was observed m animals that survived a moderately severe generalized 
infection, but the concentration of immune bodies rose again with the onset of 
recovery The decrease m concentration of humoral immune substances during a 
severe generalized infection appeared to be due to the combination of “S” sub- 
stance wuth the normal immune bodies When the pneumococcus infection 
w^as more localized as in the case of true lobar pneumonia, a different sequence 
of events w'as observed to occur Several animals, in wdiich extensive lobar 
pneumonia was produced, showed the presence m quantity of humoral immune 
bodies in the blood throughout the course of an infection terminating fatally 
These observations suggest that after the inception of pneumococcus infection in 
the dog and cat, the chief function of natural antipneumococcus substances m the 
blood IS to limit or pre\ent invasion of the blood When pneumococcic infection 
IS located, these circulating antibodies appear to have little effect either in pre- 
■\entmg the spread of the process or in determining the outcome of the disease 

A^lthor’s Summart 
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Reactions of Rabbits to Intracutaneous Injections of Pneumococci 
AND Their Products Louis A Julianelle, J Exper Med 51 441, 
449, 463, 1930 


Sixty rabbits were immunized bj repeated injections into the skin of small 
doses of suspensions of heat-killed type I pneumococci In fifty-three of the 
rabbits no type-specific antibodies appeared m the serum, and in those remaining 
the titer of these antibodies in the serum was low In all cases, however, the 
serums possessed a high titer of species-specific antibodies Forty-five rabbits 
similarlj'- immunized by injections of heat-killed type III pneumococci also failed 
to form type-specific antibodies but did form species-specific antibodies Sus- 
pensions of heat-killed R pneumococci and solutions of bacterial substances when 
injected into the skin stimulated the production of species-specific antibodies, 
although they failed to stimulate the production of any type-specific antibodies 
Animals which had been immunized by intracutaneous injections still possessed 
the ability to form type-specific antibodies when they were subsequently given 
intravenous inoculations of type-specific pneumococci Injection of suspensions 
of heat-killed pneumococci into the skin of rabbits is followed by an active 
immunity which is effective against intravenous infection by homologous and 
heterologous types of pneumococcus This form of active immunity may be 
induced by the injection of S or R strains of pneumococcus Intracutaneous 
immunization with soluble derivatives of pneumococcus does not induce active 
immunity to infection The serums of 79 per cent of the rabbits immunized to 
type I pneumococcus by intracutaneous injections afforded no protection to mice 
against infection with pneumococci None of the serums of rabbits intracuta- 
neously immunized to the type-specific type III (S) pneumococci, to R cells or 
to soluble derivatives of pneumococcus protected white mice against infection 
The serums of rabbits immunized first intracutaneously and subsequently intra- 
venously possess a high titer of protective antibodies It may be concluded that 
when type-specific pneumococci are injected into the skin, they lose the property 
of stimulating an active immunity of a specific type and of stimulating the pro- 
duction of type-specific antibodies, but they act just as do the degraded or R 
forms, causing the animals to become resistant to infection with pneumococci of 
all types without the development of any type-specific antibodies m the serum 
Following repeated intracutaneous injections ot heat-killed pneumococci, rabbits 
acquire an increased skin reactivity The increased skin reactivity reaches a 
maximum after from four to six injections have been made, after which it becomes 
greatly diminished The relationship of increased skin reactivity to active resis- 
tance to infection by pneumococcus, and to the presence of species-specific anti- 
bodies in the blood, is still obscure The increased skin reactivity is not trans- 
ferable by serum from a highly reactive to a normal rabbit After regression 
of the reaction to the first injection of pneumococcus into the skin, there frequently 
follows a recrudescence, or exacerbation, of the reaction The increased skin 


reactivity and secondary reactions are incited alike 
of pneumococcus 


by all types and all forms 
Author’s Summary 


On the Inheritance and Racial Distribution of Agclutinable Proper- 
ties OF Human Blood K Landsteiner and Philip Levine, J Immunol 
18 87, 1930 

The studies reported substantiate the view that an agglutmable property of 
human blood detected by an agglutinin present in certain exceptional human 
serums (“extra agglutinin I”) is inherited and that its frequency shows a racial 
difference in the two populations examined Consequentlv, it must be considered 
as a constitutional property The same conclusion seems to hold for other prop- 
erties of red cells demonstrable Dy atypical human serums Evidence is presented 
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to show that the qualities characterizing the two subgroups of group A are 
inherited The experiments reported w'cre made with the use of some at 3 "pical 


serums containing agglutinins of marked actnitj Authors’ Summary 


The Rate or Disappearaxcl or Ir’jected Horse Serum from the Blood 
OF the Rabbit H R Dean, N E Goldsivorthy and C Ten Broeck, 
J Immunol 18 95, 1930 


A series of rabbits haie recened intravenous injections of horse serum, usually 
10 cc Samples of blood have been taken from these rabbits at intervals from a 
few' minutes to twelve days after the injection The volume of horse serum 
present in the rabbit serum obtained from these samples has been determined by 
the optimal proportions method The blood volume of each rabbit has been cal- 
culated by a formula put forw'ard b 3 ' G Drever and W Ray (1912), and the 
serum volume has been taken as 60 per cent of the blood volume The results 
obtained bj' the titration of each sample together wuth the calculated serum volume 
of the rabbit prowde data for the estimation of the volume of horse serum present 
in the blood of the rabbit at various intervals after the injection In a consider- 
able proportion of the experiments the results obtained during the first hour after 
the injection have jielded ridiculously high figures, results indeed which appeared 
to show that the rabbit’s blood contained more horse serum than had in fact been 
injected In other experiments the results obtained from the titration of the 
earlier samples were more reasonable A satisfactory explanation of the more 
surprising results has not been found In all experiments the rate of disappear- 
ance of horse serum from the blood of the rabbit was rapid during the first six 
hours, after which on an average about SO per cent of the horse serum that had 
been injected had disappeared After the sixth hour the rate of disappearance 
was much more gradual Quantitative determinations of the volume of the horse 
serum which remained in the rabbit’s blood could be made until about the eighth 
day, when rather less than 10 per cent of the injected volume of horse serum 


remained 


Authors’ Summary 


Skin Reactions Produced by Antihuman Seruvi William W Redfern, 
J Immunol 18 109, 1930 


A pronounced twentj'-four hour local reaction follows injection of rabbit anb- 
human serum into human skin This reaction is almost identical with that pro- 
duced by a second injection of antigen into a previously sensitized local area 
Microscopically, both are seen to be inflammatory, showing edema and perivas- 
cular round cell infiltration Fractionation of immune serum with ammonium 
sulphate shows that the skin reactiv'e substances are closel}' associated with the 
globulins as are also the precipitins Removal of the precipitms, however, fails 
to destroj' the skin reacting properties The albumin fraction of rabbit serum 
fails to incite an immediate urticarial reaction in human skin as does the globulin 
Persons v\ho show clinical mamfestations of hypersensitiveness do not show 
stronger skin reactions than nonsensitive persons Five patients from the series 
of sixtj -eight given injections showed a local delaj'ed reaction comparable to that 


of serum sickness 


Author’s Summary 


Allergic Testis Reactions in Guinea-Pigs with Coccidioidal Granu- 
loma Edwin F Hirsch and Dorothy D’Andrev, J Immunol 18 121, 
1930 

The testes of guinea-pigs with coccidioidal granuloma respond to injections 
of broth culture filtrates of Coccidtotdcs tmmths, as do other allergic tissues in 
the presence of antigen, b^ the appearance of an acute inflammatory exudate far 
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m excess of that in the tissues of uninfected hosts similarly injected These 
results are further evidence that the tissue reactions of hosts with coccidioidal 
granuloma, when culture filtrates of Coccidioides wimitis are injected, are allergic 

Authors’ Summart 

The Relationship or Two Hemotoxic Antigens in B welchii Growth 

Products A F Schnayerson and S L Samuels, J Immunol 18 

141,' 1930 

In the sterile filtrates of B ivclchii broth cultures, two hemotoxms have been 
demonstrated One of these designated as A is active m vitro and probably to 
some extent in vivo, the other, B, causes no hemolysis in vitro but marked blood 
destruction in vivo These two principles were not completely separated The 
hemotoxm A (heniol>sin) was produced in such strength that 0 0075 cc com- 
pletely lysed 1 cc of 5 per cent washed red blood sheep cells in eighteen hours 
Hemotoxm B was generally found to be much more toxic tor pigeons than A 
Immune serums were produced with these two hemotoxms It was found that 
antihemotoxin A serum in high dilution would neutralize its homologous antigen 
whereas antihemotoxin B had no effect on it On intravenous inoculation into 
rabbits it has been found that hemotoxm B alone caused approximately as marked 
an anemia as a mixture of A and B Although A apparently gave rise to a 
more rapid initial hemolysis in vitro than B, the continuing anemia and morpho- 
logic blood changes were evidently due to the action of hemotoxm B 

Authors’ Summ\r\ 

The Nature or the So-Called Conglutination Reaction (Bordet- 
Streng) Harrv Eagle, J Immunol 18 169, 1930 

The adsorption (fixation) of complement midpiece by antigen-antibody suspen- 
sions (sensitized red cells or bacteria, specific precipitate) causes a change in 
their surface properties, evidenced by an increased tendency to cohesion and 
flocculation So-called conglutination is a specific instance of this general prop- 
erty of complement-midpiece, involving sensitized cells and the slight quantities 
of midpiece present in heated serums Since the terms conglutmin and congluti- 
nation do not define a distinctive substance or reaction, it is suggested that they 
be dropped from immunologic nomenclature Author's Summary 

Effect or Sodiuai CitrjVte on Antipneumococcus Powers of Blood 
Sheo Nan Cheer, J Immunol 18 187, 1930 

The concentrations of sodium citrate which were found to be without detect- 
able deleterious action on the pneumococcidal properties of the blood elements 
are considerably less than those customarily employed m citrated blood transfusions 

Author’s Summary 

A Skin Test for Susceptibility to Smallpox Sanford B Hooker J 
Infect Dis 45 255, 1929 

Endermal injections of heat-killed vaccine virus produce definite and easily 
interpretable reactions which are rather highly dependable as indexes of immunity 
to smallpox, correlating well with the various grades of response to living virus 
The few discrepant reactions have been on the “false” positive side and are 
probably ascribable to other proteins which contaminate crude virus, the negative 
reaction as a criterion of susceptibility has so far been wholly reliable 

Author’s Summary 
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Biologic Relationships or Morgan’s Bacillus as Shown by Complement 
Fixation Leon C Havens and Catherine Ridgwat, J Infect Dis 
45 263, 1929 

Complement-fixation reactions between ten strains of Bacillus vwigani revealed 
close antigenic identity The serologic unity demonstrated by this method per- 
mitted a stud}' of the antigenic relationship of B moigam to members of the 
typhoid-dysentery group Close relationship to the paratyphoid and paradysentery 
strains studied was indicated The parat}phoid and paradysentery serums reacted 
with B moigam antigens m the same manner and degree as did the Morgan 
serums The same relationship held true for the Morgan serums and the para- 
tj'phoid and paradysentery antigens Authors’ Summary 


Ammonium Suiphate Precipitation of Toxic Substances or Bacillus 
T\phosus Gregort Shwarteman, J Infect Dis 45 283, 1929 


In this work, filtrates of washings of a twenty to a twenty- two-hour-old 
growth of Bacillus typhosus on plain agar were fully saturated with ammonium 
sulphate The precipitates and precipitate-free filtrates were tseted in rabbits 
There w'ere no skin preparatory or reacting factors detected in precipitate-free 
filtrates even m amounts representing several multiples of the minimal doses 
necessary to elicit the phenomenon with the untreated “mother” filtrates The 
precipitate- free filtrates showed no general toxicit} for rabbits The precipitates, 
on the other hand, contained both powerful skin preparatory and reacting factors 
A 3 'ield of 9 1 Gm of dry powder \\ as obtained from 4,000 cc of the “agar- 
washmgs” filtrates after precipitation and dialysis When both the skin and 
intravenous injections of the precipitate were made into the same rabbits, 0 1 
mg was sufficient to prepare the skin of some rabbits which subsequent!} received 
8 mg per kilogram of the precipitate intravenously When, however, the intra- 
venous dose was reduced to 2 mg of precipitate per kilogram, it was necessary 
to use 1 0 mg intradermally in order to prepare for the reaction Doses of the 
precipitates larger than 2 mg per kilogram injected intravenously often produced 
general toxicity The potency of the precipitate, preserved over phosphorus pen- 
toxide m a desiccator at room temperature, remained unchanged for four and 


seven months after its preparation was completed 


Author’s Summary 


Serologic Specificity or Streptococci Having Effective Localizing 
Power as Isolated in Various Diseases of Man Edivard C Rosenow, 
J Infect Dis 45 331, 1929 

A large number of strains of green-producing streptococci have been studied 
serologically w'lth hyperimmune serums prepared with the respective freshly isolated 
strains of streptococci These streptococci had been isolated directly from patients 
having various diseases, or more often from the tissues showing specific lesions in 
animals following injection of freshly isolated cultures of streptococci having 
electne localizing power Both the precipitin and agglutinin reactions were used 
and gave comparable results In these serologic experiments, it v'as found that 
although the streptococci isolated in -widely different diseases are much alike 
culturally and morphologically, they react differently serologically All or most of 
the different strains isolated in each of the follotvmg diseases reacted specifically 
with the corresponding antiserums those of poliomyelitis, encephalitis, chorea, 
influenza epidemic parotitis, ulcer of the stomach or duodenum, ulcerative colitis, 
cholec}stitis, chronic arthritis, pyelonephritis and endocervicitis The strains 
isolated m a stud} of similar diseases were found more closely related serologically 
than those isolated m a stud} of more v'ldely different diseases Thus, from 
poliomyelitis and encephalitis the strains were the most nearly alike of any that 
were studied These and the chorea strains were next most closely related The 
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arthritic and spasmodic torticollis strains were more like the chorea strains than 
like the encephalitis, poliomyelitis and other strains Arthritis is common m 

spontaneous chorea, and chorea strains often produce arthritis m animals on 
intravenous injection, the symptoms in animals following intracerebral injection 
of spasmodic torticollis and chorea strains are strikingly similar The strains from 
respiratory arhythmia, a disease always associated with symptoms of encephalitis, 
were found more closely related to encephalitis strains than to the poliomyelitis 
and chorea strains Hemolytic streptococcus antiserums, from septic infections 
and scarlet fever, reacted specifically with the respective strains but not with the 
hemolytic streptococci isolated in epidemic influenza This indicates that the 

hemolytic streptococci so often encountered m epidemic influenza are not merely 
invaders of Sh cptococcus pyogenes from the upper respiratory tract Serologic 
specificity (just as elective localizing power) is usually lost rather soon after 
artificial cultivation but not m a parallel manner Both serologic specificity and 
elective localizing power usually can be maintained for many culture generations 
if transfers (0 2 cc ) are made often (from four to eight times a day) in previously 
w'armed dextrose-brain broth (15 cc amounts in tall 12 cm columns) Specific 
antigenic properties were best maintained by keeping cultures in latent life m 
meat infusion, on blood agar slants sealed with paraffin corks, and in dense 
suspension m glycerol and sodium chloride solution Marked changes occurred 
m some strains regardless of the various methods employed to maintain specificity 
These will be considered m a separate paper The secret of being able to prepare 
these highly specific antiserums rests, aside from proper dosage and so forth, 
largely on the use as antigens, during the prolonged period of immunization, of 
the respective strains which, at the time w’hen they had been freshly isolated, 
had been placed for preservation m dense suspension in glycerol and sodium 
chloride solution Positive precipitin and agglutinin reactions were obtained more 
often with heterologous strains of green-producing streptococci and the different 
green-producing streptococci antiserums than wuth strains of tjpe pneumococci and 
hemolytic streptococci This fact indicates that the different green-producing 
streptococci isolated in a study of the different diseases, while they seem highly 
specific when tested under selected laboratory conditions, yet are much alike 
basically The close relationship, basically, between the different groups of green- 
producing streptococci was further shown by the fact that the serum of horses 
that reacted highly specifically after a short period of immunization acquired 
increasing precipitating and agglutinating power over nonspecific strains after 
prolonged immunization This occurred when the precipitating or agglutinating 
power over the specific strains was no higher or even when it was lower than 
during the earlier part of the period of immunization This observation suggests 
that perhaps antiserums might be prepared from a single strain or group of strains 
of green-producing streptococci wdiich would ha\e beneficial therapeutic effects 
in widely different diseases due to green-producing streptococci The results 
from the serologic study support those obtained from studies of elective localiza- 


tion, and the conclusion that the various strains isolated in a study of the different 
diseases are of etiologic importance seems warranted Since most of the strains 


from each of the different diseases are serologically much alike, or identical, 
and since all possess w^ell marked antigenic powder, it may be hoped that attempts 
at the preparation and use of specific antiserums in treatment, now under w^ay, will 
pro\e of \alue m all of the diseases studied, as have those m poliomyelitis, enceph- 
alitis and ulcerative colitis . > r- 

Author s Summary 


On the Concentration or Antistreptococcus Serum George F Fasting, 
J Infect Dis 45 360, 1929 

A modification of the Felton method for precipitating antibody-euglobulm m 
antistreptococcus serums has been described The use of ether m the diluent, for 
low'enng surface tension, appears to have technical advantages and does not destroy 
the therapeutic merits of the antibody-euglobulm The antibody fraction has been 
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administered intramuscularly and subcutaneously m a large number of cases, over 
a long period of time, without tire observation of the complications and undesirable 
features of whole serum or of that concentrated by the salting method Prolonged 
immunization of horses with green-producing streptococci produces a change in 
tlie euglobuhn This change is manifested bj the appearance and increase of a 
fraction with an iso-electnc point near that of normal blood, which carries dowm 
the bulk of the agglutinin and other antibodies, and wdnch is of definite therapeutic 

Author’s Summary 

Axaph\ LACTIC Sensitization of Guinea-Pigs to Streptococcal Filtrates 
AND TO Uninoculated Broth Jean V Cooke, J Infect Dis 45 435, 
1929 

Under certain circumstances the injection of nutrient broth into guinea-pigs 
produces specific anaphj lactic hypersensitivity w'hich may be showm bj the Schultz- 
Dale method Broth filtrates of bacteria, therefore, cannot be used to demonstrate 
the presence of specific bacterial antigen by this method for testing for allergic 
hypersensitn it% Author’s Summary 

The Comparative Potenci of Concentrated and Unconcentrated Anti- 
pneumococcus Serum Grace M Sickles, J Infect Dis 45 490, 1929 

Previous experience wnth the testing of various concentrated and unconcentrated 
antipneumococcus serums is summed up, and results are recorded with two samples 
of the more recent preparations of concentrated antipneumococcus antibodj solution 
W'hich w'cre tested against a virulent strain of pneumococcus type I by the Felton 
method W ith the strain of pneumococcus used, tlie estimated titer of both samples 
w'as low'er than that w'lth which they were labeled The estimated titer of an 
unconcentrated serum of high potency, tested by this method, was not materially 
low'er than that of the concentrated products In tests in which large amounts of 
culture and serum w'ere used the unconcentrated serum, because of the so-called 
zone phenomenon, appeared to be superior to the concentrated product 

Author’s Summary 

The Content of Antibodies in Blood Plasma and in Seruai R S 
TscherikoW'er and F T Grunbaum, Zentralbl f Bakteriol 112 108, 1929 

The authors tested the content of antibodies in the same animal as to concentra- 
tion in the plasma, serum from clotting and serum from defibnnated blood They 
did this because of observations bj' Kntschewski and Tscherikover (Ztscin f 
Iimminitatsfoisch n cipei Tltciap, 1925, vol 42) that thrombocytobannes are 
in less concentration in serum from clotted blood than in defibnnated serum from 
the same blood The concentration of thrombocytobanne and bacterial agglutinin 
W'as greater in defibnnated blood than in plasma or in serum from clotting, and 
was greater in plasma than in serum from clotting in the case of thrombocytobanne 
Similar results w'ere obtained w'lth bacteriolysin and hemolysin The hemagglutinins 
and precipitms, how'ever, w'ere in higher concentration in the plasma In the latter 
case, how'ever, w'hen the fluids w'ere diluted and tested W'lth a constant quantity 
of antigen, the plasma showed the highest titer, whereas w'hen the antigen was 
diluted, the highest titer was found in the serum from clotting 

Paul R Cannon 

The Fluctuation of the Normal Agglutinins and Precipitin s in the 
Blood of Gravid and Puerperal Woaien T Sato and Y Katsu, 
Jap J Obst & Gj'nec 12 152, 1929 

The patients selected for this study were free from any puerperal morbidity 
and neier had had tjphoid infection The serum was titrated with strains of 
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typhoici bacilli In general, it was found that in early pregnancies there was a 
variable range with a more or less decrease in agglutinins, which then gradually 
increased and by the eighth month approximated that found in the nongravid 
woman This increase progressed, being greatest shortly after labor, though the 
difference of agglutinin titer before and after the birth of the child was not 
marked During puerperium there was a gradual decrease to the level of that 
m the nongravid state The precipitms did not appear to vary in any peculiar 
way during pregnancy A J Kob\k 


Tumors 

Sarcoma or the Vagina S E Tracy, Am J Obst & Gynec 19 279, 1930 

This IS a rare form of tumor that occurs most frequentlj in the first four 
decades of life The author quotes McFarland’s 1911 collection of 102 cases, who 
found that thirty-four of forty-four cases that occurred m the first five years 
were sarcoma botryoides Tracy adds four of his own cases, all m adults, three 
of which were in the third and one m the fifth decade These tumors arose from 
the rectovaginal and vesicovaginal septums of the vagina Two were of tlie round 
cell, one of the spindle cell and a fourth of a mixed cell type Sarcoma of the 
vagina is a rapid and hopelessly recurring type of tumor The spindle cell sarcoma, 
however, has survived for six 3 'ears after the use of 2,400 milligram hours of 
radium, following surgical enucleation ^ j Kobak 


Primary Carcinoma of the Lung James Alexander Miller and Osiiald 
R Jones, Am Rev Tuberc 21 1, 1930 

The authors report thiity-two cases of primary carcinoma of the lung observed 
during the past six years, the diagnosis in each being substantiated by either 
bronchoscopic or postmortem sections In addition, the clinical diagnosis of 
primary bronchial carcinoma was made in more than 100 other cases m which 
the authors were unable to obtain a section of tissue This experience is testimony 
to the relative frequency of the condition j ([^qrper 


Neoplasms or the Lung William C von Glahn, Am Rev Tuberc 21 
S7, 1930 

Seven cases with autopsy are reported The cases of carcinoma are divided 
into those arising in primary bronchi, m tuberculous foci, in alveolar epithelium 
and in bronchiectatic cavity The author doubts tliat there has been an actual 
increase in carcinoma of the lung j (^qrper 


A Statistical Study or the Coincidence or Malignancy and Tubercu- 
losis Carl H Fortune, Ann Int Med 3 495, 1929 

Fortune carried out a controlled statistical analysis of the coincidence of 
malignancy and tuberculosis based on the autopsy records of the department of 
pathology of the University of Michigan This study revealed that active tuber- 
culosis occurs neither more nor less frequency combined with malignancy that it 
does combined with any other major disease capable of producing death Healed 
tuberculosis was found to occur with approximately equal frequency in cancerous 
and noncancerous persons Walter M Simpson 


Gelatinous Carcinoai^ of the Breast G L Cheatle and M Cutler 
Arch Surg 20 569, 1930 

Gelatinous carcinoma is comparatively rare Forty-nine instances were found 
in 2,944 cases of carcinoma of the breast The amount of gelatinous material may 
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%ar 3 Sometimes the tumor reaches enormous size The gross features are 
striking The tumor maj’^ be easily recognized bj' the light graj^, jelly-like sub- 
stance Microscopicall}^, these tumors have the usual appearance of carcinoma, 
usualh of the scirrhous tjpe, with, in addition, a large amount of gelatinous 
material and degenerating islets of tumor tissue Two points of view are held 
as to the origin of the gelatinous substance Some believe that it takes origin in 
the stroma and others from the epithelial cells Various authors have reported 
compai ativelj^ slow growth of these tumors Recurrences appear late, and the 
results of operation are generally better Nevertheless, these tumors may be quite 
malignant The amount of colloid substance may be so extensive as to make it 
dilhcult to find the tumor-bearing areas From the examples described, there 
seems to be no doubt that the gelatinous material takes origin in the neoplastic 
epithelium Gelatinous degeneration is more common than is generally supposed, 
and ma}'- often be overlooked, particularlj' if onlj a few sections are taken of the 
specimen The process begins and ends m the epithelium Gelatinous deposits 
may also be found in the metastases Enzer 


Recurrent So-Called Glaxt Cell Tumor C F Geschickter and M Af 
Copeland, Arch Surg 20 713, 1930 

The authors present a review of a series of giant cell tumors which have been 
reported to have recurred or to ha\e become malignant In the groups examined 
clinicallj’^ there were twenty-six that recurred after primary curettement Studies 
of those groups indicate that tlie recurrence was not due to anj"^ inherent quality 
in the tumor, but rather to a poor selection of the type of treatment, or else to 
incomplete operation The microscopic lesions in this senes did not show any 
peculiarities which would account for their recurrence Thus, they contained large 
numbers of multmucleated giant cells in the primarj' tumor, and there was no 
structural change which could be considered sarcomatous m the recurrent tumor 
The recurrent lesion is usually characterized bj' an increase in fibrous tissue and 
in fibroblasts Occasional large xanthoma cells are found, and these are considered 
the result of perforation of the bony capsule and extension of the tumor into the 
soft tissue, which would furnish the lipoids characteristic of these cells In 105 
cases in which the patient submitted to primary curettement, the ages of those in 
vhom curettement was successfulty done were as follows 21 per cent were over 
30 and 41 per cent were under 21 In the recurrent tumors, 42 per cent were 
over 30 and onlj 16 per cent under 21 

The lower end of the radius appears to be a favorable location for the return 
of the lesion after currettement The upper part of the tibia showed relatively few 
recurrences and the lower part of the femur a moderate number Recurrence may 
be due to the destruction of the bone shell in the nonweight-bearmg bone before 
attention is drawn to the lesion Recurrence occurred more often after currette- 
ment than after resection In this series giant cell tumor did not recur after a 
primarj’' radical operation 

The second group of cases included those that were reported to have malignant 
\ariants and certain differential points in the microscopic pictures Infection is 
often the cause of a change in the structure, which maj'^ be mistaken for a sar- 
comatous change Often, also, the healing process is mistaken for a malignant 
^arlant The apparent malignant modification in the microscopic structure of giant 
cell tumor is usually the result and not the cause of the recurrence When the 
malignant variant is present in the primarj tumor and recurrence results, metas- 
tasis is apt to follow, and this tumor must be considered as an osteogenic sarcoma 
and not a giant cell tumor In the reported cases of metastatic giant cell tumor, 
the authors find that the metastatic nodule did not have the structure of giant 
cell tumor and that tire metastases are alwajs definitely sarcomatous They have 
analyzed these cases, and Ime shown that the primarj^ lesion is realty a sarcoma 
with giant cells and not essentialh a giant cell tumor 2^ Enzer 
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Gas Secretion in Gastric Cancer W S Polland and A L Bloomfield, 
Bull Johns Hopkins Hosp 46 307, 1930 

Most cases of cancer of the stomach show a deficient gastric juice as evidenced 
especially by abnormally small volumes of secretion with a low acidity or with 
an absence of acid In a small proportion of the cases there are secretory observa- 
tions within normal limits Cancer appears to arise almost always on the basis 
of an already existing lesion, usually a chronic gastritis, less frequently a peptic 

Authors’ Summary 

Relative Potency or Carcinogenic Tars and Oils C C Twort and J M 
Twort, J Hyg 29 373, 1930 

A method has been devised w^hereby the potency of any given carcinogenic 
agent can be compared with that of a standard agent This is called the standard 
carcinogenic potency of the agent (P) The relative potency of the agent (R P), 
calculated from P, permits one to estimate the effect on the agent of different 
chemical treatments and dilutions, the percentage increase or decrease in activity 
of the agent being at once shown A unit of carcinogenicity (U C ) has been 
established, and a concentration of 500 carcinogenic units per cubic centimeter 
IS considered to induce the maximum relative response in animals when the agent 
is applied tw'ice a week 


pRiMARv Carcinoma of the Lung S L Simpson, Quart J Med 22 413, 
1929 

This article is based on a study of 139 patients with carcinoma of the lung 
admitted to the London Hospital betw'een 1907 and 1925 The author devotes 
considerable space to the consideration of so-called “oat-cell sarcoma,” a rather 
unfortunate term He believes that these tumors are really carcinomas, and that 
practically all of them arise from the bronchi These tumors differ somewhat m 
their gross appearance from the more characteristic carcinomas of the lung 
They tend to invade the mediastinum more extensively and are subject to more 
necrosis However, microscopically, these tumors show considerable pleomorphism , 
the reverse is also true, namely, areas of oat cells may be found in large celled 
carcinoma The metastases occurred most frequently to the regional glands, liver, 
vertebrae, ribs and brain Pleural effusion occurred in tlnrty-nine cases, and 
various types of inflammatory reaction were found within the lung The peri- 
cardium was invaded in sixty-two instances, twenty-one of which were associated 
with pericardial effusion Thrombosis was common, and direct invasion of the 
superior vena cava occurred in sixteen cases The errors of diagnosis are rather 
interesting Of the 108 cases, sixty-six were incorrectly diagnosed These were 
divided into (1) the pulmonary group, in which there Avere twenty- four cases 
in which such diagnoses as pleural effusion, bronchopneumonia, bronchiectasis, etc 
were made, (2) the cerebral group consisting of thirteen cases, in which such 
diagnoses as cerebral neoplasm, abscess, encephalitis, etc, were made, and (3) the 
spinal group of five cases, in which the diagnoses made were transverse myelitis, 
paraplegia and caries of the spine In five instances the diagnosis was aneurysm, 
and in nineteen theie was a multiplicity of wrong diagnoses such as gastric ulcer, 
carcinoma of the esophagus, generalized carcinoma, etc These diagnoses are 
analyzed in detail, the source of error being indicated There were nine cases 
incorrectly diagnosed during the life of the patient as carcinoma of the lung, 
vhich on postmortem examination proved to be lymphogranuloma, carcinoma 
of the thyroid, carcinoma of the thymus, Ij mphogranuloma of the thymus, fibro- 
sarcoma of the mediastinum and carcinoma of the nasopharynx 

The author discusses the alleged increase in the incidence of primary carcinoma 
of the lung and reviews the literature From his own investigations he concludes 
that there is a real increase in the incidence of 'pulmonary carcinoma, and this 
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increase is beyond the increase in carcinoma in general With regard to the 
etiology, he is inclined to believe that there is some irritative factor There seems 
to have been an increase following the influenza epidemic of 1918, and there is 
a high incidence of pulmonar}"^ infection preceding the onset of the tumor Increase 
m carcinoma of the lung in Saxony is reviewed, and he points to the possible 
sources of inhaled irritants such as tar, bismuth, arsenic and cobalt There seems 
to be less evidence in favor of tuberculosis being an etiologic factor than was 
previously supposed Likewise, syphilis does not seem to bear any direct rela- 
tionship T- 

^ N Ej,zer 

Suprarenal Virulism A D Fordyce, Quart J Med 22 S57, 1929 

The author reports two cases of hj pernephroma in the cortex of the supra- 
renal with viruhsm, one in a boy and one in a girl The case histones and 
pathologic descriptions are complete No chromatin tissue could be recognized 
in either specimen 


Reaction of the Stroma to Carcinoma R Bohmig, Beitr z path Anat 
u z allg Path 83 333, 1929 


Ribbert, vho considered chronic inflammation an important factor in the genesis 
of carcinoma, looked on the reactions manifested b}" the stroma, in and about the 
tumor, and especially the round cell infiltration, as primarj^ changes leading to 
the formation of the neoplasm Borst held these reactions to be the expression 
of local disturbances of metabolism Many pathologists have believed tliem to be 
inflammatory and secondary to the presence of the tumor Experimental tumor 
transplantation has ascribed an important protective and immunologic role to the 
stroma reaction Bohmig made a sj^stematic study of 115 carcinomas from human 
beings, paying especial attention to the stroma within the tumor and at its periphery 
and to the stroma of the organ at a distance from the tumor The material utilized, 
lesions with ulceration being excluded, included thirtj^-four epitbeliomas of the 
skin and eleven of the cervix uteri, twelve glandular carcinomas of the breast, 
twent> -three of the stomach and intestine and six of the uterus, fifteen scirrhous 
carcinomas of the breast, fourteen metastatic carcinomas of the liver and thirty- 
nine metastases of the lymph nodes In the microscopic examination, especial atten- 
tion was paid to the blood vessels of the stroma, to the density, hyalmization and 
elastic changes of the stroma and to the degree and character of the round cell 
infiltration of the stroma The author concludes that the reaction of the stroma 
cannot be interpreted as either a local or a general immunologic reaction, and that 
no prognostic deductions maj be made from the character of the reaction The 
latter is inflammatorj and is secondary in origin Its character depends on the 
morphologic t-\pe of the tumor, and on the preexisting structure of the stroma 


of the organ 


O T Schultz 


Energy Metabolism of Granulation Tissue C Neuhaus, Beitr z path 
Anat u z allg Path 83 383, 1929 

Deter lunation of the glycolytic activity and oxygen consumption of tissue 
under aerobic and anaerobic conditions, hy the method of Warburg, has shown 
that embrjonic tissue and tumor tissue, both of which are rapidly growing, differ 
from each other in that the former has slight or no glycolytic activity under 
aerobic conditions, whereas tumor tissue readily splits carbohydrates under aerobic 
conditions In its growth characteristics, Neuhaus conceives granulation tissue 
to be intermediate between embryonic and tumor tissue The growth of embryonic 
tissue is orderh and is regulated bj the needs of the organism as a whole The 
growth of tumor tissue is disorderlv and autonomic or unregulated The growth 
of granulation tissue is a disorderlj process, and in this respect granulation tissue 
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and tumor tissue are alike, but the growth is regulated or controlled bj’- the needs 
of the organism, and in this respect granulation tissue is like embryonic tissue 
To test the correctness of this conception, Neuhaus made a study of the glycolytic 
activity and respiration of granulation tissue by the method of Warburg The 
tissues used were tuberculous granulation tissue of the guinea-pig, foreign body 
granulation tissue of the gumea-pig and white rat caused by the subcutaneous 
injection of purified siliceous earth and aseptic callus of the rabbit and dog caused 
by fracture of the humerus or femur In its glycolytic activity under aerobic 
conditions granulation tissue was found to be intermediate between embryonic and 
tumor tissue The degree of aerobic glycolysis varied, however, in the different 
species of animals and to a lesser degree in individuals of the same species The 
degree of activity was progressively greater according to species m the following 
order dog, guinea-pig, rabbit, rat The activity of granulation tissue from the 
rabbit is comparable to that of benign tumor tissue, that of granulation tissue 
from tlie rat to malignant tumor tissue These differences are not due to differ- 
ences in the disorderly character of the granulation tissue, but to species-specific 
differences of tissue The greater the metabolic activity of the granulation tissue 
of a species, the more prone is the tissue of that species to the formation of tumor 

O T Schultz 


Carcinoma or the Foot After Atrophy or the Skin W Kressin, 
Deutsche med Wclinschr 56 12, 1930 


A white man, aged 68, was treated for years because of ulcers m the atrophic 
skin of the legs and feet The ulcers recurred from time to time, but one over 
the left external malleolus finally failed to heal Histologically, this ulcer proved 
to be a squamous cell carcinoma After high amputation of the leg, metastases 
were found in the femoral lymph nodes Paul J Breslich 


Serologic Specificness of Cancer Tissue E Witebsky, Kim Wchnschr 
9 58, 1930 

Organ suspensions, with the exception of suspension of the lens, usually yield 
antibodies that are species rather than organ specific In this respect, there is a 
difference in the behavior of different organs , brain suspensions, for example, give 
rise to lipoid antibodies that are organ specific, while mesodermal or endodermal 
organs usually yield only species specific antibodies Alcoholic extracts of tumors 
also are specific for the blood groups, which complicates matters The injection 
of alcoholic extracts of carcinoma leads to the formation of antiserums with varied 
properties In one series of experiments, extract from ovarian carcinoma yielded 
an antiserum that reacted specifically wuth the homologous antigen and gave no 
reactions with extracts from rectal carcinoma or normal organs In this case, the 
antiserum was specific not only for the new tissue but also for the organ in ivhich 
it formed In another series, the antiserum was species specific, giving cancer 
specificity only when the test solutions were first treated with a little lecithin In 
still other experiments, tlie antiserums gave a cancer rather than an organ or a 
species specificity Boiled globulins extracted from mediastinal and rectal cancers 
and from normal liver yielded antiserums that w'ere specific for the homologous 
antigen In the case of metastases, the boiled globulins show two kinds of 
specificity, one for the organ containing the primary carcinoma and the other 
for the organ in wdiich the metastasis occurred In some cases, reactions were 
obtained also by treating the globulin antiserums w'lth suspensions of the homologous 
carcinoma Specific antiserums may be obtained by injection of either the alcoholic 
extracts or the globulins from cancer tissues, the specificity being for the organ in 
which the cancer resides The formation of cancer tissue thus results in a new 
cancer specificity^ wdiich is different for each organ The significance of these 
results for biology and for the serologic treatment for cancer is discussed 

Arthur G Cole 
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Histocheaiical Changes in Carcinoma from Radiuai L Schoenholz and 
H Hirsch, Strahlentherapie 34 273, 1929 

The studj-- was made on carcinoma of the cervix There was found a marked 
increase in calcium m ashed sections of the tissue two days after irradiation, 
while the structure as revealed in ordinary tissue seemed to be unchanged The 
increase in calcium in the carcinoma cells is regarded as due to irradiation and 
as independent of changes in the connective tissue 


Primitive Hejiangiojia or the Striated Muscles T Anardi, Turnon 
16 159, 1930 

The author describes two cases of primary hemangioma of striated muscles 
(triceps and sternocleidomastoideus), both with phleboliths The anatomo- 
pathologic study of the removed masses is followed by a chemical and histopatho- 
logic study of the phleboliths In the second patient these were found in diverse 
stages of evolution which made it possible to arrive at any conclusion concerning 
the development of these formations Author’s Sumjiary 


Primary Epithelial Blood-Forming Liver Tumors in Sheep axd Cattle 
(Adenoma and Adenocarcinoma Hepatocellulare Hematoplasticum) 
H S Frenkel, Virchoivs Arch f path Anat 273 611, 1929 


Epithelial tumors of the livers from six sheep were examined They were all 
situated in the right lobe, varying in size from that of a hen’s egg to that of a 
child’s head They were mostly soft and medullary and were well sepaiated from 
the surrounding liver tissue , metastases were present in some, in the liver tissue 
Itself and m the lymph nodes Some of the tumors had a more trabecular structure, 
others were more tubular The outstanding feature was the presence of hemato- 
poietic foci which were conspicuous by the intense staining of the nuclei The 
blood formation could be studied m these tumors much better than in the embryonic 
liver Hemogones (“Haemogonien”), single and m groups, develop from the 
endothelium of capillaries Hemoglobin-containing cells are seen among them 
The nuclei of the red cells disappear by lysis or rhexis, never by expulsion Giant 
cells seem to spring from the hemogones by amitosis In spite of the presence 
of all stages of blood formation no connection between blood-forming cells and 
epithelium could be found In some specimens the epithelium and blood-forming 
tissue seem to be situated verj closely together, but reticulum stain indicates that 
they are separate The reticulum is similar to that described by Molher m the 
embryonic liver 

The blood formation m these tumors is similar to that in the liver of the 
sheep embryo The endothehal cell is the common mother cell The blood forma- 
tion in these tumors, as well as in the embryonic liver, is autochthonous, the 
mother cells are furnished by the capillaries of the liver Extramedullary hemato- 
poiesis in the adult generallj'- takes place within the capillaries The described 
extracapillar}'- blood formation is characteristic of these obsiously embrjonic tumors 
of sheep and cattle Five of the six sheep were joung Alfred Plaut 


The Number or Chromosomes in Human Cancfr Cells K A Heiberg 
and Tage Kemp, Virchows Arch f path Anat 273 693, 1929 

A rapidly growing, not hornifjung squamous cell carcinoma in the cheek of 
an elderlj man contained an unusuallj’- large number of well preserved mitotic 
figures In some of them the chromosomes could be counted Many were tetraploid 
(between 90 and 100 chromosomes) and in some there was a still higher number 
of chromosomes There were some diploid mitoses, and a few of them v'ere 
similar to the mitotic figures in normal tissue In the majority, however, there 
v\as an irregular arrangement of chromosomes Haploid mitoses (twentj -three 
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chromosomes) could be seen only occasionally The authors do not want to draw 
conclusions from the examination of this single tumor The difficulties he in the 
fact that most mitotic figures are too large for complete examination m a single 
section and that examination of single sections does not give full guarantee of 
not losing single chromosomes Furthermore, change m size and shape and possible 
disintegration of chromosomes may lead to error Corresponding investigations 


on tissue cultures will be made 


Alfred Plaut 


Primary Carcixoma or the Thvmus A Parabutschew, Ztschr f Kiebs- 
forsch 30 380, 1929 

Four cases of primary carcinoma of the thymus are reported To warrant 
such a diagnosis, the author submits the following criteria absolute exclusion of 
other possible primary sites, proper location of the tumor, with regard to its 
relationships to surrounding structures, and histologic character According to 
Parabutschew, all forms of these tumors are derived from reticular tissue Hassall 
corpuscles, which he regaids as degenerative metamorphoses of reticular cells, 
are not pathognomonic He regards as an important predisposing factor restricted 
involution of ,the organ as a result of inadequate function of the sex glands, which 
may be accentuated by the pathologic involution of these m advanced age It 
may be mentioned incidentallj that his cases did not show a high age factor, 
his patients were aged 42, 54, 49 and 38 years, respectively He considers these 
so-called thymomas as representing transitional forms between benign and 
malignant tumor g e^cers 


The Prodlctiox of a Gexeral Predisposition to Tumor K Akimoto, 
Ztschr f Krebsforsch 30 428, 1929 

While the author was unsuccessful in influencing the susceptibility of rabbits 
resistant to coal tar by the injection of the serum of sensitive animals, he was 
more successful in obtaining evidence of increased general predisposition by the 
use of tar itself He applied it, m rabbits and mice, to shin areas rarely the site 
of cancer, and traumatized the more usually cancerous areas by burning With 
the rabbits, the results were merely suggestive, and took the form of limited 
epithelial hj'perplasia at the sites of the burns But with the mice, skin tumors 
developed in the burned areas in those tarred m a percentage of 48, as compared 
with 20 per cent in untarred controls Although 64 5 per cent of the tarred animals 
showed skin tumors at the site of tarring, it was rather evident that the burn 
cancers were not metastases from these tumors , in many the two tumors developed 
simultaneous^' , m some they were of different histologic character, and in some 
they occurred only at the burned site tt -p p 


Vitamin Deficiency in the Causveion or Cancer O L E de Raadt, 
Ztschr f Krebsforsch 30 449, 1929 

Since vitamin deficiency, which has been shown to be of etiologic significance 
in the causation of experimental cancer, cannot be regarded as playing any 
important part in that disease in man, de Raadt believes that the explanation of 
its action IS to be sought farther, m the alkalosis which results from vitamin A 
deficiency In support of this vuew he cites the frequency of cancer of the liver 
in the Orient, with its largely v'egetarian diet, the low incidence of cancer in 
tuberculous patients, with their intentionally high protein intake, the rare occur- 
rence of cancer in lepers , the fact that in Italy the distribution of cancer seems 
to correspond to the dietetic habits of the inhabitants, with a high rate correspond- 
ing to the regions of diets low in protein, and the relatively vegetarian diet of 
the aged 

H E Eggers 
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Histogenesis, Structure and Character of So-Called Plant Cancer 
H Hamdi, Ztschr f Krebsforsch 30 547, 1930 

From a careful study of the growth characteristics of the plant tumors resulting 
from infection with Bacillus tiimejaciens, the author concludes that these are not 
akin to the malignant tumors of animals, but are more like the malformations 
that may be caused by prolonged irritation Unlike cancers, they do not represent 
autonomously growing tissues, the new growth is dependent on the presence of 
the bacilli, even to the formation of metastases , they show the physiologic functions 
and changes of the normal tissues from which thej' are derived, even to the extent 
of occasionally putting out normal twigs tt •n- 


Cancer Mortalitv in the Unmarried S Peeler, Ztschr f Krebsforsch 30 
581, 1930 

This statistical study is based on mortality data from Vienna, in large part for 
the year 1928 It was found that death from cancers were considerably more 
frequent among married than among unmarried men of corresponding age, although 
this difference became less in the later j-ears of life Differences of the same sort, 
but less in degree, were found for women as well However, cancer of the breast 
was almost twice as common m unmarried as in married women, while cancer of 
the bile tracts, which was much more common in women than m men, was relatively 
rare in the unmarried women, and in the married women showed an evident 
relationship to the number of pregnancies Cancer of the colon, more frequent in 
men than in women, w^as somew'hat more frequent in unmarried than in married 
women In regard to economic status, cancer w'as more common in the wmmen of 
the poorer classes tlian among the more prosperous, but this difference w^as not 
showm by men In general, there was a low'er mortality rate for Jews than for 
gentiles, in spite of the fact that tliere was a higher rate for intestinal cancer among 
the former, particularly pancreatic cancer and in the women, mammary cancer 

H E Eggers 

The Term Precancer H Stahr, Ztschr f Krebsforsch 31 67, 1930 

Stahr takes exception strongb-^ to the current tendency to regard precancer ous 
lesions as constituting definite entities, capable of subdivision into successive stages 
of progress He points out that the term covers several dissimilar conceptions 
Some of the so-called precancerous changes are really more in the nature of con- 
comitants of cancer, while others are merely indications of the presence of an 
irritation, which in circumstances that are not yet understood is capable eventually 
of producing cancer ^ e^^ers 


Medicolegal Pathology 

Blood Groups in Criminal Investigations L S Dyke, Lancet 1 1029, 
1930 

The determination of blood groups may be of value in cases of disputed paternity, 
but It has other medicolegal applications as w'cll In cases of murder or injury it 
may prove of great importance to determine, if possible, the group of blood on 
clothing or other objects Fancy the significance of finding that the blood stain- 
ing the clothing of the suspect not onlj’^ does not belong to the blood group of 
the suspect but does in fact fall in the same group as the blood of the victim 
On account of such possibilities it has been urged that the blood groups of all 
persons involved in crimes associated with bloodshed be determine as promptly 
as possible This is said to be customary in Russia 
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Wounds Produced by the Paring-Knife (Shoemaker’s Knife) A dalla 
Volta, Arch di antropol crim 49 56, 1929 

This study supplements the statistical work of Canute, who two years ago 
described twenty-five cases (Arch di anti opol ci im 48 88, 1928) Wounds 
inflicted by the panng-knife can, under certain circumstances, be difterentiated from 
stab-wounds and cut-wounds produced by other sharp instruments Peculiarities 
of these otherwise uncommonly observed wounds are presented by the author in 
every detail and must be read in the original paper g. Miloslavich 


Technical 

New Method for the Determination of the Basal Metabolism of Babies 
and of Small Children Harold L Higgins and Velma Bates, Am 
J Dis Child 39 71, 1930 

A chamber method for the determination of basal metabolism in babies and 
small children is described The advantages claimed for this method are that 
the periods of observation are much shorter and the results more accurate 

J N PVTTERSON 

The Modified Arneth and the Schilling Blood Differential Counts 
IN Tuberculosis H I Spector, Am Rev Tuberc 21 265, 1930 

In comparing the Arneth and the Schilling methods it is apparent that both 
methods have certain advantages and disadvantages The Arneth method gives 
a better understanding of the shifting to the left in progressive infections, and to 
the right in retrogressive diseases The Schilling method would fail to detect 
such an infection, especially in conditions characterized by lymphocytosis Lympho- 
cytes are an index of resistance while monocytes are an index of the extent of the 
anatomic lesion and in this respect the Schilling count is superior to the modified 
Arneth test and is of great prognostic significance since it mirrors the battle field 
and reflects tlie intensity of the fight tt -r priuDi'T? 


Studies on Vital Staining H P Saiith, J Exper Med 51 369, 1930 

A spectrophotometric method is discussed which permits quantitative analysis 
of colored substances present in mixtures Special attention is given to the 
analysis of mixtures of two dyes which are being used in a series of studies on 
vital staining It is shown that the method can be applied to quantitative analysis 
of mixtures of naturallj’’ occurring animal pigments or to mixtures of these with 
various other colored substances Certain limitations of the method and certain 
necessary precant.ons are discussed Author’s Summary 


Preservation of Red Blood Cells for Hemolytic Reactions Guilford 
B Reed, J Infect Dis 45 247, 1929 

Placing wdiole sheep’s blood in Rous and Turner’s mixture of isotonic dextrose 
and sodium citrate results in the red cells remaining intact for from eight to 
twelve weeks The preservation of the cells is accompanied by gradual increase 
in resistance to hypotonic sodium chloride and by a decrease m resistance to the 
hematoxin of B zvclchu and to complement-amboceptor hemolysis Attention has 
been directed to the use of these preserved cells in complement fixation reactions 
and hematoxin titrations and for the general enrichment of culture mediums 
The advantage, for these purposes, is purely one of convenience 

Author’s Summarv 
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CHICAGO PATHOLOGICAL SOCIETY 

Regulai Meeting, Apt il 14, 1930 
Henri C Sweany, Piesident, in the Chau 

The Inhibition of Diphtheria and Tetanus Toxins by Ctsteine Arthur 
LocivE and E R Main 

The addition of cysteine to cultures of the diphtheria and the tetanus bacillus 
IS followed by increase in the rate of growth and decrease in the rate of toxin 
production Cultures that ordinaril 3 ' produce 600 and 3,000 minimal lethal doses, 
respectively, maj' produce, in the presence of 08 per cent cysteine, less than 50 
and 100 minimal lethal doses, respectivelj The action of the cysteine appears 
to be directed toward the remoial from the culture medium of an essential 
metallic ion Evidence is presented that this ion mav be Cu'^* The copper and 
iron contents of a highly concentrated preparation of diphtheria toxin are 
described, together with those of typical aerobic and anaerobic bacteria The 
suggestion IS made that the bacterial neurotoxms may owe their poisonous 
character to contents of copper-carrying respiratory substance, well adapted to 
further the peculiarly aerobic or anaerobic respiratory processes of the bacterial 
cells in which they have their origin, but intolerable to the cells of the more 
high!}'- organized, less aerobic or anaerobic tissues into which they may diffuse 

Lymphangioma of the Ileum George Milles 

The rare occurrence of the so-called lymphangiomas or chylangiomas of the 
intestine has been emphasized by all authors who have considered the subject 
Ihese lesions, usually found incidentally m postmortem examinations, have been 
discussed by Henke and Lubarsch They are described as single or multiple, 
discrete, pea-sized, polypoid excrescences in the mucosa of the upper half of the 
intestine, occurring in elderly subjects There are reports of cystic lymphangiomas 
that have necessitated surgical intervention Such lesions have occurred in young 
persons Reports of occurrence in the bowel have been made by Naumann, 
Michaelson and Reinecke , in the mesentery, by Ra 3 '^ster and by Abadie and 
Arguad, and in the omentum, by Graussman and Jaffe and Fischer 

Naumann, in the analysis of his account mentioned that, except for the rare 
observation of the type described b 3 ^ Henke and Lubarsch, his was the first C 3 'stic 
bmphangioma seen in twelve years at the St George Hospital, Leipsic The 
patient, 23 3 "ears old, had pain in the region of the left kidne 3 , increased by 
l 3 nng supine Obstipation and later symptoms resembling salpingitis were noted 
There ivas a tumor the size of a pigeon’s egg m the left fornix Later, this 
tumor proved to be a cyst arising from the ileum and adjoining mesentery The 
invohed loop of intestine and mesentery ivere resected The cyst ivas filled wnth 
a clndous fluid containing cholesterol and fats Microscopicallj’^, the tissues were 
identical with those described in m 3 ’- report, except for the cyst that had pene- 
trated the muscularis 

These tissues w’ere found incidentally during the postmortem examination of 
a wdiite railroad clerk aged 30 w’ho died from extensive fibrocaseous pulmonary 
tuberculosis Meckel’s dnerticulum, distinct from the tumor under discussion, 
also was found A segment of the middle third of the ileum extending 6 cm in 
the axis of the intestine was marked off from the remainder of the bowel by its 
darker and more transparent appearance Scattered in it beneath the peritoneal 
surface w'ere irregular w’hite regions as large as 2 mm in diameter and resembling 
flecks of cottage cheese The imohed portion on the lumen surface was raised 
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abo\e the normal mucosa and consisted of closely arranged, soft sessible 
polypoid structures 5 to 10 mm in diameter They were light graj-}ello\\ A\ith 
occasional darker yellow places at the summit of some of the excrescences 
Scattered m these tissues were milky white flecks like those on the peritoneal 
surface 

The pohpoid growths had little normal bowel mucosa The vilh, mucosa and 
submucosa \\ere chiefly spaces as large as 1 mm in diameter Nowhere ^^as the 
muscularis involved The spaces were lined bj' flat endothelial cells in a single 
layer In the lumina were macrophages filled with fat droplets, and surrounding 
these cells or occurring alone was a homogeneous lipoid material The stroma 
was chiefly loose fibrous tissue, with few cells and some disarranged smooth 
muscle fibers, the remnants of the muscularis mucosa 

In the classification of this lesion I am uncertain whether it is Ijmphangioma 
or lymphangiectasis Henke and Lubarsch, m discussing the senile varietA 
preferred to consider them lymphangiectasias rather than true tumors Histo- 
logically, the}' are like those described in the report by Naumann and the one 
that I have described Naumann, from the evidence of progressne grovth 
preferred to consider the lesion true lymphangioma The diffuse gron th u ith 
some evidence of increase in size of the lesion that I have described support 
Naumann’s contention that these are tumois 


Coal Pigmextatiox of the Liver with Cirrhosis S H Robirtson 

The li\er to be described was removed by Dr Apfelbach from the body of a 
coal miner, aged 35 who died at the Presbyterian Hospital, Chicago trom an 
abscess of the mediastinum communicating uith the thoracic portion ot the 
aorta and the esophagus The lungs and the tracheobronchial lymph glands 
contained much coal pigment 

The liver weighed 1,230 Gm and was firm, and the capsule was e\er}uhere 
smooth, shiny and transparent The liver lobules seen through the capsule vere 
irregular m size and shape, from grav-white to gray-red-brown and surrounded 
bv light gray-black regions These darker regions w'ere associated wnth about 
one half of the lobules The liver cut w'lth slightly increased resistance and the 
surfaces made by cutting w'ere moist and glassy and did not bulge The lobules 
were distinct, depressed and irregular in size and shape, 3 to 6 mm in diameter 
and nearly uniformly surrounded b} light gray-black regions in minute white- 
gra\ backgrounds The central -veins w'ere distended, and the adjacent li\er cells 
i.'ere a darker red-purple than those more peripheral 

The black pigment in sections of the Iner remained unchanged when the 
tissues w'ere placed in concentrated sulphuric acid, in boiling glacial acetic acid 
Indrochlonc acid nitric acid, ammonium sulphide and concentrated potassium 
h} droxide 

Microscopical!} some of the black pigment w'as in small deposits between 
unchanged liver cells and the capillar} w'alls, and a little was contained in the 
Kupfter cells The usual distribution of the pigment w'as within bands and 
nodules of fibrous tissue These fibrous regions w'ere sharply circumscribed 
and never completeh surrounded a lobule The} were chiefly m the interlobulai 
t ssues, but occurred also around central veins and at am place in a lobule The 
pigment and fibrous regions varied in size, many were no longer than six or 
seven liver cells The shape of the fibrous patches varied, but there was a 
general tendenc} to assume a long narrow shape following the course of the 
interlobular vessels or rows of liver cells These same regions were composed 
oi dense hv aline fibrous tissue with few cells the cells were chiefly elongated 
connective tissue cells closel} applied to the fibers, and manv of them contained 
black pigment Fibrous tissue did not occur except in association with the 
deposits of pigment 

In about one fourth of the lobules the central veins vv'ere dilated and there 
were indistinct liver cells surrounding the veins 
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This pigmentation of the hver was associated with a mild interlobulai 
cirrhosis The chemical tests indicated that the pigment was coal pigment 
William H Welch (Bull Johns Hopkins Hosp 1 32, 1891), described a similar 
Iner He stated that tlie character of the fibrous regions and the relationship 
between them and the coal pigment were the unusual features of the tissues 
Alburger (Pioc Path Soc Philadelphia, 1905) described the Iner of a 
\v’oman who died from pulmonary tuberculosis, in w'hich there was coal pig-* 
mentation but onl}'^ a slight increase of the interlobular connective tissue 

Small amounts of coal pigment m the liver are not rare Welch stated that 
such deposits w'ere reported by Arnold, Soyka, Weigert and others Weigert 
demonstrated that adhesions and destructive inflammations may favor the passage 
of this pigment from the lymph glands directly into adjacent blood vessels and 
probably similar alterations in the lungs do the same 

Arnold mentioned the frequent association of emphysema of the lungs and 
coal pigment in the spleen, liver and elsewhere 

MSCUSSIOK 

E R Lo^( Were deposits of pigment found in the spleen and mesenteric 
Ijmph nodes? Deposits in the spleen would suggest dissemination by the blood 
stream, whereas deposits in the mesenteric l 3 'mph nodes could indicate absorption 
of pigment from the bow'el 

S H Robertson There w'ere large deposits of pigment in the spleen, but 
none in the mesenteric lymph nodes 

Multiple Tumors oi the Brain in a Casl oi S’v’ringomyei ia and Syringo- 
bulbia F D Gunn 

A case of synngomj'elia with syringobulbia was presented Besides cjsts lined 
with endothelial-hke cells, multiple tumor formations w'ere found Adjacent to 
the cysts, a dense gha meshwork with scanty astrocytes prevailed This was 
gradually replaced by glioma formations composed of different types of spongio- 
blasts, astrocjdes and astroblasts Furthermore, papilloma-like protrusions of the 
wall of the inferior part of the fourth ventricle were found, and a proliferation of 
ependj'mal cells with invasion of the nervous tissues Finally, multiple neurinomas 
were found at the nerve roots arising from the medulla oblongata 

discussion 

A Knapp Syringomyelia occurs in geographic foci among the working class 
more often in men than women The cord changes may be caused bj" distention 
of the canal (hydromj^eha), traumatic hemorrhage (hematomyelia) and growth of 
the gha (neoplastic) Were there sensory disturbances in Dr Gunn’s patient, a 
thoracic kyphosis or disturbances in swallowing? The changes of cord and brain 
wuth sjTingomyeha sometimes are inconspicuous in the unfixed tissues and are 
demonstrated only by microscopic examinations 

F D Gunn The clinical record gives no details of sensorv disturbances 
or postural peculiarities 

P C Bucy Syringomyelia is associated Yvith tumors and hj'perplasia of the 
ependyma A considerable part of Dr Gunn’s tumor seems to consist of ependj’mal 
cells The origin of the endothelial lining of the cjsts is difficult to explain 
There are w’ide variations in the cells of tumors of the brain, and sometimes such 
differences make the classification of a certain tumor difficult There is never a 
pure cell tumor but mv^ariably a mixture, although a certain tv'pe of cell mav' 
predominate 

Styxdardizatiox oe Cholesterolized Alcoholic Beef Hfart A.x*tigex for Usf 
IN Complemext-Fination Procedures Employing Warm Prflimixary 
Incubation B S Levhne 

Onlj fresh beef heart freshlj'^ ground and rapidh dried should be used in the 
preparation of antigen extracts The cholesterol content of the antigenic dose 
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should ahvays be the same for any particular complement-fixation procedure 
The antigenic titer for anv particular complement-fixation method should be ot a 
fixed value An antigen used in any particular modification of a complement- 
fixation method is to be regarded with reasonable assurrance as of the same 
standard as the one m prior use only after it has yielded 100 positue and 100 
negatne concordant results It is evident that standardization of antigens can be 
done satisfactorilv only in laboratories testing a large number of serums routmeh 

\x Electrical Device ior Grixdixg Tissue umiir Aseptic Cox'ditioxs H O 
M -IRYAN 

There are various devices for grinding tissue under sterile conditions ( 1 ) 
the mortar, pestle and sand, (2) Latipie’s hand tissue-grinder, (3) Hirschfelder 
Rosenow and Nickel’s tissue-crushers, and (4) Rosenow’s sterile air chamber 
containing a mortar, pestle, sand and small meat-grinder Dr Maryan found that 
by these methods there were unavoidable sources of contamination through 
handling and the great difficulty of finely crushing the fibrous tissues There- 
fore, a mortar driven tissue-grinder was devised, enclosed m a vertical tubular 
brass air chamber The details of construction ma> be obtained from E V 
Muller &. Companv, Chicago 


Regulai Monthly Meeting, May 12, 1920 
Henry C Sweany, Piesident in the Chau 

Intracranial Neoplasms in Lower Animals Maud Slid, H\rriei F 
Holmes and H Gideon Wells 

A review of the literature indicates that intracranial tumors are rarely observed 
111 lower animals of any species Especially noteworthy is the fact that but one 
seemingly conclusive report of a cerebral glioma m an animal could be found In 
11,188 brains of mice of the Slye stock, only three primary intracranial neoplasms 
were found, namely, an endothelioma of a cerebral peduncle , a papillomatous 
growth in the ependyma of the lateral ventricle, and an infiltrating adenoma of 
the hypophysis Although about half the mice examined suffered from some sort 
of malignant tumor, in no case was an intracranial metastasis found, although in 
two cases of osteosarcoma, metastases were found in the skull A case of adenoma 
111 the hypophysis of a parrakeet {Agatoims pnllana) is also described 


Malignant AIixed Tumor of the Thvroid Giand with Skeletal Muscie 
Fibers Edwin F Hirsch 

Spindle cells with the cross-striations of skeletal muscle fibers in malignant 
mixed tumors of the thyroid gland seem not to have been reported A primarv 
malignant tumor of the thyroid producing metastases into many tissues of the 
neck trunk and bones occurred in a young man, aged 21, and in all of the growths 
there were mixtures of three varieties of cells, nameh , small undifferentiated 
cells, large spindle cells with cross-stnations of skeletal muscle fibers, and huge 
fused-cell aggregates suggesting abortive thvroid gland acini 

DISCUSSION 

H G Wells In the metastases of these malignant mixed tumors there is 
otten a separation of the two germ laver components 
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Multiple Pulmox\ry Abscesses Simelating Tebercelosis Caesed b\ 
Friedlaxder Bacilles H C S^\EA^y, As'iA Stadxichenko and Karl J 
Henrichsen 

The clinical course, pathologic and bactenologic obser\ations in a fatal Fned- 
lander bacillus infection yere described The micro-organism differed from the 
usual tjpe in that it grew as ^\ell or better anaerobically than aerobicallj, poorly 
on potato medium, fermented dextrose with acid and gas, and produced coagulation 
The process was subacute or chronic bronchopneumonia with progressive necrosis 
and abscess lormation uith a -varied type of cell reaction from lymphocytes, 
monocvtes and plasma cells to polymorphonuclear leukocytes 

The clinical aspects and roentgen appearances closely simulated chronic pulmo- 
nary tuberculosis, differing only in the general appearance of the patient and in 
the irregular ty^pe of temperature 

C\STADEXOM\ OF THE GaLLBLVDDER RaLPH A KORDEXAT 

C-\ stadenomas of the gallbladder are usually found in women, of the average 
age of 40 j^ears, complaining of symptoms of cholecystitis and cholelithiasis The 
tumors are rare, usually occurring in the fundus of the gallbladder They^ are small 
(15 cm in diameter in the instance here reported) They' appear grossly as a 
rounded, o\al ele\ation of a limited area of the fundus Microscopically', there 
are glandular acini lined with adult type of columnar epithelium without degenera- 
tive changes or evidence of reversion to the embryonic type The etiology' of 
these tumors is not clear 

DISCE’SSrON 

E F Hirsch These tissues are probably inflammatorv hyperplasias and 
not true tumors 


PATHOLOGICAL SOCIETY OF PHILADELPHIA 

Rcgulai Meeftng, May 9, 1930 
Baldwin Lecke, Piesidcnt, in the Chau 

Six Card Sfecimexs or Compvrativ'e SicxiricyxcL Herbert RATCLirrE 

The following specimens were presented an inguinal hernia in a pig-tailed 
macaque, spondylitis deformans in a leche antelope, ulcerative cholecy'stitis with 
cholelithiasis m an orang-utan, the spleen and kidneys of a cheetah showing 
unusual infiltrations in myeloid leukemia, and arteriosclerosis in a greater bird 
of paradise and in a California hair seal These specimens were taken from routine 
autopsy' material at the Philadelphia Zoological Garden and illustrate a not widelv 
recognized fact, namely, that wild animals m captivitv regularly show disease 
changes similar to those of man 

A CvsE OF Acete Leeremiv with A.etops\ B L Crvwford 

Histoiy — On Feb 6, 1930, a white boy', aged 14, was admitted to Jefferson 
Hospital (serv'ice of Dr Gibbon, later transferred to that of Dr McCrae), with 
swelling of the neck, more marked on the left side The family' history was 
negative The patient had enjoved good health prior to July, 1929 In this month 
he had an attack of sore throat, lasting about one week Shortly' afterward, on one 
side, the neck, face and eye became swollen over night The swelling in the neck 
did not disappear, and when, shortlv afterward, incision was made approximatelv 
two teaspoonfuls of pus were obtained The swelling practicallv disappeared, but 
the father noted that the boy was not as v'lgorous or active as he had been pre- 
viously, tiring easily on exertion In November, marked swelling of the face, neck 
and gums followed extraction of a tooth and the patient graduallv grew worse, 
with loss of weight and strength 
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Physical E\ animation — Ihe results of phjsical examination were negative, 
except for marked gingivitis, swelling of the gums and of both sides of the neck 
The temperature ranged from 99 F to 105 F The blood count on admission was 
hemoglobin (Dare) 42 per cent, erythrocytes, 2,700,000, leukocytes, 22,600 color 
index, 0 77 plus The differential count was polymorphonuclears, 6 per cent, 
small IjmphocAtes, 16 per cent, and large mononuclear, immature cells 78 per cent 
These large mononuclear cells had large, irregularly shaped nuclei, some of nhich 
contained nucleoli, and the cytoplasm of many of cells was finely granular Prac- 
tically all these mononuclear cells contained oxydase-positiye granules There yvas 
also marked change m the red blood cells, with presence of a few normoblasts 
and an occasional megaloblast A short time betore death, the leukocyte count 
decreased to 11,800 The results of the Wassermann and Kahn test, of the blood 
were negative 

Bactci lologic Studies — Two blood cultures remained sterile Smears from the 
mouth contained many organisms, including many spirochetes and fusiform bacilli 
Cultures from the lesion in the neck on one occasion contained StaphylocotLiis 
albiis and Staph auiciis, and on one occasion when tlie lesion was incised, a mixed 
growth of Staph albits and nonhemolytic Sti cptococcus was obtained 

Autopsy — A-Utopsy was performed seven hours post mortem The gums were 
swollen, soft and spongy, and the teeth were in bad condition, but there was no 
definite ulceration of the mouth The subcutaneous tissue of the neck was swollen, 
nodular and edematous The pericardium and pleura contained numerous small 
petechial hemorrhages The lungs contained numerous, firm, circumscribed, con- 
solidated areas throughout all the lobes The spleen weighed 300 Gm , and was 
uniform m color and consistency The cut surface was red, smooth and resilient 
Follicles were not observed A few enlarged, rather soft lymph nodes were present 
at the base of the neck, in the mediastinum and in the upper part of the abdomen 
No nodules were observed in either the spleen or the liver The bone-marrow 
of the lower end of the femur was markedly hyperplastic, friable and red 

Histologic Examination — Sections from the lymph nodes, spleen, lungs and 
Iner revealed a diffuse infiltration of these organs by large mononuclear cells yvitli 
large, irregularly shaped nuclei In sections from the bone-marrowy the leuko- 
blastic hyperplasia seemed to overshadow the erythroblastic element 

Sinnniaiy — From the presence of the immature ty'pe of cell (granulocyte) in 
tlie blood the rapidlv fatal course of the illness and the infiltration of the internal 
organs by the large immature type of cell the diagnosis of acute myeloid leukemia 
was considered justified 

The Relative Phagocytic Ability of Moxocvtes axd Polymorpho- 
xucLEARS kl SrRLyiii, B Lucre, S Mudd and M McCutcheox 

Results of experiments in which various antigens w'ere employed (Bat ill us 
tube) culosis, B coli, sheep erythrocytes, collodion particles coated with various 
proteins, etc ) show that serums and their fractions, immune or not, promote 
phagocytosis by both monocytes and polymorphonuclears in yitro There is a 
close parallelism in the phagocytosis-promoting effect of serums on the two kinds 
of cells The dilution of immune serum causing the greatest degree of phagocytosis 
in one kind of cell also causes the greatest degree of phagocytosis in the other 
Converselv, wLen a given dilution of serum does not induce phagocytosis in one 
kind of cell, it also fails to cause phagocytosis in the other The degree of 
spontaneous phagoci tosis is different with the larious particles 

Slrvev of the History or the L\borator\ of Compvilative Patholocv 

OF THE PhILADEIPHIA ZOOLOGICAL GaRDEN C0MPAR.\BLE DISEASES OP 

Max axd Wild Ammals Herbert Fox 

The suney included remarks in response to the request of the president about 
the origin and history of the Laboratory of Comparatue PathologA of the 
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Zoological Society of Philadelphia descriptions of the inain events that have 
occurred in the twenty-five j'ears of the laboratory’s existence, and a special 
reference to the experience of eradicating tuberculosis in monkeys by' the use of 
the tuberculin test Details of these parts have been published 

Since the eradication of tuberculosis, the total death rate of monkey's falls almost 
uninterruptedly and falls disproportionately faster than the death rate of tuber- 
culosis The expectation of life of all animals has increased 130 per cent The 
expectation of life of nontuberculous animals has increased 100 per cent This 
v\ould indicate that the remov'al of tuberculosis, not only eliminates this cause 
of death, but seems to be parallel with the improvement of life expectancy of 
all animals Morbidity and mortality' from other causes remain about the same 
with a slight increase in certain varieties of enteritis and degeneratu'e bone disease 
Figures indicate again the susceptibility of old world monkeys to tuberculosis, 
a definitely lower susceptibility of South American monkeys and marked resistance 
of marmosets 

The subcutaneous injection of tuberculin remains the best method of making 
the tuberculin test Cutaneous, intracutaneous and conjunctiv'al tests are difficult 
to perform and the results are unreliable 

A proper cage, an experienced handler and a knowledge of the normal tempera- 
ture of monkeys are essential to the success of the test 

Coiifiasfwe Diseases — It is interesting to note that captive wild animals do 
not show clinical and pathologic evidence of rheumatic infection Microscopic 
structures comparable to the Aschoff body' have been seen m a variety of mammals 
in the absence of arthritis, valvulitis and cutaneous lesions 

The pathology’ of hypertension is not unequivocal, but if the condition can be 
described as chronic my'ocardial and valvular disease, arteriosclerosis or artenohtis, 
chronic nephritis, uremia and lesions of the central nervous system, it is iiote- 
worthv that this combination is exceedingly rare, and it is therefore probable that 
hv perteiision, essential at least, does not occur in wild animals 

There are few criteria on which to judge the existence of hj'persensitivity If 
emphysema and asthenia are major indications, hypersensitivity must be exceedingly 
rare So, too, skin eruptions of the sensitivity' type are exceedingly rare 

Bronchiectasis is another raritv' among wild animals Chronic bronchitis and 
peribronchitis are reasonably common, especially among the carnivores and rodents 
It IS probable that lower animals do not have bronchiectasis because they do not 
indulge in fits of coughing with the marked inspiratory increase of pulmonary 
pressure and the distension of the lungs by forceful expiration 

Degeneratu'e disease of the nervous sy'stem of the tabes type and apoplexy 
are practically' unknown Degenerative my'elitis on the basis of malnutrition has 
been observed in the ungulates 


Diet ix Relatiox to the Decexerative Boxe Diseases ia Monkeys E P 
CORSON-W HITE 

In the course of a studv of the degenerative bone diseases, an analysis of the 
diets fed in the Gardens to the various groups of monkeys was made, especial 
note being made of the amount of protein, calcium and phosphorus This analysis, 
v\hen reduced to the amount per kilogram of body weight per day for each variety, 
divided the monkeys into several groups (1) those in which the protein, phosphorus 
and calcium were equal to or above the amount of these substances (per kilogram 
ot bodv weight per day ) necessary to keep man m equilibrium , (2) those in which 
the protein fell below', but in which the calcium and phosphorus were abov'e man’s 
requirement for maintenance, (3) those in which both protein and calcium were 
below but in which phosphorus was above, and (4) those in w'hich the protein 
and the calcium w'ere still below', and the phosphorus W’as either just at or below, 
man’s requirements for maintenance 
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In these groups, the degenerative bone diseases were definitelj distributed In 
class 1 osteomalacia and hypertrophic osteitis rarely if ever occurred At times 
young were born and developed on mother’s milk without the occurrence of 

rickets, even when confined to the house In class 2 osteomalacia and osteitis were 

rare, and when present, w'ere slight in extent The young that were born, if 
fed on mother’s milk, developed more or less severe rickets Class 3 show'ed 
some osteomalacia, which was never severe Young w'ere born, but generallj 
died earh, and almost always, if they lived for any time, showed severe rickets 
Class 4 w'as apparentlv unable to maintain inorganic equilibrium They show'ed 
a high incidence of osteomalacia of a se\cre progressive type Hypertrophic 

osteitis also W'as present Young were never born, and the animals made no 

attempt at breeding 

From this studv it w'as concluded that diet, if not a cause of degeneratue 
bone diseases, was at least a potent factor in their development, that the amount 
of protein, calcium or phosphorus per kilogram of body weight per day necessary 
to maintain man in equilibrium w'as the amount necessary to keep the other 
primates in equilibrium, and that the standard requirement of calcium, protein and 
phosphorus for maintenance of balance was piobably the same in all primates 
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■\ Classification or Bright’s Disease Bj’- Dorotht S Russell Price, 
8 shillings, 6 pence Pp 248, with 16 plates, 2 in color Special Report 
Series, No 142, Aledical Research Council of Great Britain London His 
Majestj s Stationery Office, 1929 

The soundness of Richard Bright’s views on the gross pathologic anatonn of 
the kidnei and on the relation of renal pathology to the clinical state of the 
individual during life is attested b} the fact that thej still form the basis of text- 
book discussions of renal disease and that the classifications of nephritis attempted 
since the appearance of Bright’s studies m 1836 have had to justify themseh^es 
in the light of his work New terms, like nephrosis and nephropathy, have been 
introduced and ha\e been widely accepted Thej' are sometimes used m such a 
w'av as to suggest that the writer does not have m mind a clear conception of 
the underl 3 ’-ing renal pathology Their use has led to renewed philosophic dis- 
cussion of the nature of inflammation as a general pathologic process In this 
discussion there is endent as wide a divergence of opinion m the interpretation 
of parenchymatous alterations as inflammatory reactions as m the identitj or 
nonidentity of nephrosis and nephritis Other classifications have sought to intro- 
duce greater precision into renal pathologj' by the use of microscopic data that 
were not available to Bright 

The present study is an attempt at classification based primarily on microscopic 
data It IS, as the title indicates, a classification of Bright’s disease Since the 
present concept of renal pathology may not include under Bright’s disease all 
of the conditions originally described by Bright, it is necessary and proper that 
the author define the Bright’s disease that she proposes to discuss This she 
does m the following wmrds “In this paper Bright’s disease is defined pro- 
Msionally as an idiopathic, non-suppurative inflammation of the kidneys Those 
torms of nephritis that are clearly s 3 'mptomatic are treated separately” As thus 
defined and used, Bright’s disease is therefore not s\nonomous wnth nephritis, 
a fact that makes for difficulty m reading, since the reader may have in mind 
his own broader conception of nephritis, whereas the author has limited herself 
to a portion of the field that she terms Bright’s disease Tlie liability to confu- 
sion IS increased by the fact that forms of nephritis, other than those falling 
within the restricted definition of Bright’s disease, are discussed in a comparative 
manner On this point the author sa 3 'S “Inasmuch as all non-purulent inflam- 
mations of the kidne 3 met with m this investigation have been described as 
examples either of Bright’s disease or of symptomatic nephritis, and the histological 
changes m both groups have been compared, readers can modify our definition 
of Bright’s disease as they wish ” 

A brief introductory chapter is followed by one of thirty-seven pages wdiich 
is Mrtually a microscopic microdissection of the kidne3’^ The various alterations 
encountered m the glomeruli, the tubules, the interstitial tissue and the vessels 
are described wnth great minuteness Especial attention is gnen to the glomerulus, 
which IS dissected into the endothelium and stroma of the tuft, the visceral and 
parietal epithelium and basement membrane of the capsule, the periglomerular tissue 
and the caritv In the discussion of “progressive changes leading to partial or 
complete obliteration of the capsular space and destruction of the tuft,” a shaip 
distinction is made between “ischaemic glomerular atrophy” and “toxic glomerular 
atropln,” this distinction being a fundamental one m all the discussion that follow'S 
and 111 the final classification adopted 

There next follows a chapter in which the various minute lesions described 
in the preceding chapter are put together, correlated and described m relation 
to each other as thei occur in the kidney as a wffiole The elements of the 
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classification ultimatelj adopted begin to make their appearance in the division 
of the kidne 3 S of Bright’s disease into histologic types dependent on vhether the 
inflammatory reaction is early, intermediate or late In each group there is further 
subdivision according to whether the reaction is mild or intense In the group 
with late inflammatory changes, alterations of toxic origin are distinguished from 
those of ischemic origin, the two kinds of lesion often being combined The 
gross appearances are correlated vith the histologic alterations in the various 
tjpes of kidneys 

In chapter IV, entitled “Histological Types of Kidnej^s in Simptomatic 
Nephritis,” “forms of nephritis vhich are found in association with larious patho- 
logical conditions and are apparenth s>mptomatic of them are described and 
compared with the different tjpes in Bright’s disease” It is difficult to under- 
stand the rationale of differentiating between the nephritis of a long list ot 
diseases, infectious and otherwuse, and the nephritis of Bright’s disease, especially 
that form wdiich the author terms toxic The reasons for such a differentiation 
are set forth in chapter V, “The Nature of Ischaemic and of Toxic Nephritis m 
Bright’s Disease ” In order not to be led too far afield in the realm of argumenta- 
tion, one may grant the validitj of terming ischemic the type of renal change that 
IS associated with degenerative arterial changes, concerning which form “there 
can be little doubt that it is due to interference with the blood supplj ” But 
the following summarizing statement on toxic nephritis does not leav'e one much 
the wiser as to the essential differences between toxic nephritis of Bright’s disease 
and sj'mptomatic nephritis of a host of other diseases “It is clear that varieties 
of nephritis resembling the varieties of the toxic nephritis of Bright’s disease can 
be caused by endogenous and bacterial poisons The term ‘toxic’ appears, there- 
fore, to be amply justified for this an-ischaemic form of Bright’s disease” 

The two succeeding chapters discuss respectively, the clinical manifestations 
of the nephritis of Bright’s disease classified by the histologic criteria adopted by 
the author and an evaluation ot the histologic classification on the basis of clinical 
evidence The classification proposed is homologized with a clinical terminology 
as follows (the clinical terminologj’- has been placed in parentheses to prev'ent 
confusion) I, Primary ischaemic nephritis (primary arteriosclerotic nephritis) 
II, Toxic nephritis 1, nephritis mitis (subacute hydropigenous nephritis) , 2, 
nephritis acris in (a) early stage (acute nephritis), {b) intermediate stage (sub- 
acute azotemic nephritis), (c) chronic stage (chronic azotemic nephritis) , 3, 
nephritis repens (insidious chronic azotemic nephritis) 

A brief summarizing chapter that restates the author s view s concludes the 
body of the monograph In one appendix are given the results of the renal effi- 
ciency tests, the cases being grouped according to the author’s classification In 
another appendix are presented concise summaries of the clinical and anatomic 
observations of the 123 necropsies that formed the basis of the work There is 
a bibliography of fiftv-one titles A svnopsis at the head of each chapter and 
subtitles in the body of the chapter facilitate reading A large number of cross 
references in the text to other parts of the work make for ease of reference but 
also for difficulty in reading 

The monograph presents in great detail the results of a careful histologic studj 
of the Indney in certain forms of nephritis and attempts to correlate the clinical 
manifestations of such forms of nephritis with the histologic changes that form 
the basis of the classification adopted That the classification and terminologj 
proposed will soon replace other recent classifications or terms introduced bj" 
Bright and m use ever since appears doubtful 

The Autoxomic Nervoes Svstevi Bv Albert Kuntz, PhD, MD, Pro- 
fessor of Anatomv, St Louis Universitj School of ^Medicine Price, $7 net 
Pp 576, with 70 engravings Philadelphia Lea & Febiger, 1929 

The great significance ot the autonomic nervous sjstem both m health and 
in disease is becoming more and more apparent, however, a number of difficulties 
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confront the phjsician who \\ishes to orient himself with respect to the available 
scientific data on the subject From the clinical as well as the experimental 
aspects there is an enormous literature \\hich is to a large extent uncorrelated 
The discovery of new facts has repeatedh made it necessary to give up wide 
generalizations pre\iously accepted, such, for example, as the original formulations 
of vagotonia and of sympathicotonia E\en in terminologj’^ the various authors 
are not in complete agreement, so that a certain confusion of terms results Of 
course, a considerable part of the difficultj encountered by the clinician or the 
experimental investigator in any attempt to survej the field of the functions and 
the disorders of the autonomic nervous s\stem is due to the still imperfect 
knowledge of that subject But it cannot be denied that there has been a neeed 
for a comprehensive treatise on the vegetative nervous system Such a need is 
now answered by Kuntz in his book on the autonomic nervous system 

The author follows with only minor deviations the terminology of Langle^, 
using the terms autonomic, sympathetic and parasympathetic The introduction 
contains a brief presentation of the historical development of general views con- 
cerning the autonomic nervous system, as they are so well reflected in the terminol- 
ogy Itself the involuntary nerves , the great, medium and small sympathetics 
of Winslow (1732) , the ganglionic ner\ous system of Johnstone (1764), the 
vegetative system of Bichat, who made a distinction between animal life and organic 
or vegetative life in the organism, and accordingly assumed the existence of 
animal and vegetative nerves (1800) , Gaskell’s classification of the visceral nervous 
system , Langley’s “autonomic nervous sa stem ’’ a term introduced on the basis 
of physiologic and pharmacologic research 

The first part of the book deals with the anatomy and physiology of the 
autonomic nervous system the macroscopic structure, the histology of the auto- 
nomic ganglion cells, the “fiber anatomy” of the autonomic system — autonomic 
centers and conduction pathways , the general physiology of the autonomic system 
with special treatment of the relationships to endocrine glands and of pharmacologic 
influences on the sympathetic and parasj mpathetic nerves, the development of the 
autonomic nervous system 

The second part considers the relationships of vegetative innervation to the 
special systems of the organism the circulator} system, the respiratory system, 
the digestive system, the glands (including glands of internal secretion), the genito- 
urinary organs and the involuntary lnner^atlon of the eye A special chapter is 
devoted to the difficult problems of the autonomic innervation of the skeletal 
muscles 

In the third part the pathology of the autonomic system is treated First, the 
pathologic anatomy, especiallv the microscopic changes, is discussed, including 
neoplasms of the vegetative system There follows a survey of the whole subject 
of visceral sensitivity and the clinicall} important topic of referred pain The 
conception of vagotoma-sympathicotonia is outlined in a special chapter In the 
last two chapters the pathologic aspects of the subject are considered from a 
more nosologic point of \iew, and a survey of the surgery of the autonomic 
system is made 

It IS apparent that the author writes with a full knowledge of his subject 

This is especially evident in those sections which he has enriched by his own 

researches, notabl} the problem of autonomic innervation of skeletal muscles and 
the outline of the ontogenetic and phylogenetic development of the autonomic 
system There is an excellent, comprehensn e bibhograph} In a book dealing 
wuth one of the most problematic divisions of neurology, one may see a number 
of points in a different light from the author Such controversial subjects can 

be settled only by further factual investigations As a guide to just such further 

research, this book should be of great use It is not only the best book available 
in English on the subject, but it is a useful and important addition to such standard 
■works as those b} L R Muller Schilf and Laignel-Lavastine 
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Filtrable Viruses \nd Rickettsia Disevses Bj Earl B\ld\vin AIcKimet 
Price, '^4 Pp 442, with 70 plates and 7 text figures Manila Bureau ot 
Science 1929 

This book IS monograph 27 ot the Bureau ot Science, Manila, and is reprinted 
irom the Philippine Joitnial of Science, volume 38, 1929 It gives a review 
of the knowledge of the large group of diseases of man, animals of all kinds or 
plants that are either accepted or tentatively regarded as caused by ultramicroscopic 
or filtrable viruses In this group the diseases of man receive particular attention 
As indicated bv the title, the diseases known or thought to be caused bj^ Rickettsia 
are included in the review Since the book was published, psittacosis has been 
shown fairly conclusively to be caused by a filtrable virus McKinley’s review 
IS intentionally descriptive rather than analytic or critical, and shows the present 
state of knowledge on a given topic, e g , bacteriophage, or at least the general 
trend of the developments in active investigation Chapter 18, the final chapter, 
discusses more critically certain general phases of the virus diseases 

The book is illustrated extensively bj’^ the reproduction of seventj' plates from 
original articles, which is a highly helpful feature Each chapter is provided with 
a selected bibliography The author’s intention to revise and expand the rcMew, 
as developments mav indicate, merits encouragement 
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Filter \.BLE Vires and Rickettsia Diseases Bv Earl Baldwin McKinle}" 
Price, $400 bound, $2 50 unbound Pp 442, witli 70 plates and 7 text iigures 
Manila Bureau of Science, 1929 

Trauma, Disease, Compeksatiok A Handbook or Their Medico-Legal 
Rei \tions By a J Fraser, M D , Chief Medical Officer, Workmen’s Compensa- 
tion Board, Winnipeg Price, $6 50 Pp 524 Philadelphia F A DaMs Com- 
pain, 1930 

Hum\n Biologt and Racial Welfare Edited by Edmund V Cowdry, Pro- 
tessor of Cjtologj, Washington Unnersit}^ St Louis Price, $6 Pp 612, with 
illustrations A"ew York Paul B Hoeber, Inc, 1930 

Child Life Investigations The Causes of Xeo-Natal Death B} 
J N Cruickshank, ^Medical Research Council Special Report Series, no 145 
Price, 1 shilling, 6 pence, net Pp 87 London His Majesty’s Stationery Office, 
1930 

The Road to Health By C -E A Winslow, D P H, Professor of Public 
Health, Yale School of Medicine Price, 82 Pp 151 New York The Mac- 
millan Companj, 1929 

The Bacteriophage nnd Its Clinical Applications By F D’Herelle, 
Professor of Bacteriologj', Yale Umversit}' School of Aledicme Translated by 
George H Smith, Professor of Immunologj, Yale University School of Medicine 
Price, S4 Pp 258 Springfield, 111 Charles C Thomas, 1930 

Collected Reprints from the Laboratories or the Mount Sinai 
Hospital, New York, 1929 

Bacterial Metabolism By Marjory Stephenson, kl A , Associate of Newn- 
hani College, Cambridge, Member, Scientific Staff, kledical Research Council 
Price, S7 Pp 320, with diagrams New York Longmans, Green & Compain, 
1930 

Remew of Cnrbon Monoxide Poisoning By R R Sayers, Surgeon 
United States Public Health Service, and Sara J Davenport, Principal Translator, 
United States Bureau of Mines Prepared by direction of the Surgeon Gen- 
eral United States Treasury Department, Public Health Service Public Health 
Bulletin, no 195 Paper Price, 20 cents Pp 97 M^ashmgton, D C Govern- 
ment Printing Office, 1930 

The Problems, Methods vnd Aims or Pathology in Their Past, 
Present and Future Aspects The Two Introductory Lectures to the Course 
in General Pathology at McGill University, October, 1929 By Horst Oertel 
Pp 28 klontreal, Canada Renouf Publishing Company 

Collected Publications from the Robert Damson Evans Memorial 
FOR Clinicai Research and Preventive Medicine No 1 Endocrine 
Studies Boston, 1929 

Die Bioi ogie der Person Em Handbuch der allgemeinen und speziellen 
Konstitutionslehre unter klitarbeit zahlreicher Fachmanner Von Prof Dr T 
Brugsch und Prof Dr F H Lewj Lieferungen 15 and 16 Band 3 Pp 311 
Berlin Urban & Schvarzenberg, 1930 

The Fortn -Fifth Annual Medical Report of the Trudeau S\natorium 
\ND THE Twenty-Fifth Medical Supplement for the Year Ending 
Sept 30, 1929, together with the Thirteenth Collection of the Studies 
OF THE Edward L Trudeau Foundation for Research and Teaching in 
Tubfrcli osis, Trudeau, New' York, 1929 
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THE LESIONS IN EXPERIMENTAL AMEBIC 

DYSENTERY ^ 

DALE L MARTIN, MD 

TACOMA, AVASH 

In the development of knowledge of the pathologic changes in 
amebic dysentery as it occurs in the human being as well as in the 
experimental animal, few differences of opinion have arisen concerning 
the character of the lesions produced, particularly the advanced lesions 
of the bowel, which aie recognized and described as ulcerations The 
earliest careful description of this more advanced lesion varies but little 
from that by the most recent investigators True, the early investigatoi s 
were largely interested in the ulcerative processes of a disease that had 
just been recognized as having a new and specific etiology, and they 
studied and desciibed largely the lesions that are now looked on as 
t}pical of amebic dysentery, namely, the sharply punched-out ulcer with 
elevated edges and undermined base, the “shirt-button” ulcer of the 
French Concerning this lesion as it appears macroscopically and 
microscopically, there has been little controversy 

The same agi cement does not prevail, howevei, in the attempts to 
explain the ability of Endameba Imtolyhca to produce ulceration of the 
intestine Here, speculation and opinion based on controvei sial evidence 
have had to be substituted for exact knowledge Is Endameba histoly- 
tica always pathogenic^ Does it act by the secretion of a cytolytic or 
pioteoI}Tic toxin oi feiment, and thus loosen or destroy the cells that 
stand 111 the way of its entrance into the tissue, as thought by Dopter,^ 
or does it gam entrance into the wall of the bowel by virtue of its ability 
to force Its way between and among the cells in its path, as taught by 
Schaudinn^ Is the pi unary attack on the submucosa of the bowel, as 
believed by Councilman and Lafleui,^ and if so, how is this tissue 
leached without injuiy to the overlying mucosa^ Or is the first lesion 

Submitted for publication, March 12, 1930 
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2 Schaudmn, Fritz Untersuchungen uber die Fortpflanzung einiger Rhizo- 
poden, Arb a d k Gsndhtsamte 19 547 1903 

3 Councilman, W T, and Lafleur H A Amoebic D>senten, Johns Hop- 
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that of the mucosa, and if so, does it first invade the mucosal crypts 
(Wenyon,® Kofoid®), or does it attack the surface of the mucosa, 
destroying epithelial and interstitial cells with equal facility (Dopter,^ 
Christofitersen, and James ^ 

It IS evident that answeis to these questions cannot be found by 
study of the fully developed intestinal lesions, and moie recent descrip- 
tions have included smaller and presumably earlier lesions, in the 
interpretation of which there is, again, difference of opinion It also 
seems unlikely that the nature and exact site of the primary attack on 
the part of the ameba could be determined from the evidence presented 
by human material alone Intestinal postmortem changes occur with 
great lapidity, especially m the colon, and the motility of the ameba is 
such that a delay of not more than an hour in obtaining the material 
for study might permit the occurrence of such alterations that the 
lesions present would fail to represent the conditions prevailing during 
life 

Difficulties in procuring eailier and unchanged intestinal ulcers of 
man led to study of the lesions in the more readily controlled experi- 
mental animals Artificial production of amebic dysentery can be 
effected more or less at will , the time of onset can be readily determined, 
and the lesions for study can be procured before postmortem changes 
have essentially modified their appearance 

Unfortunately, artificially induced amebiasis, and a study of the 
lesions produced m the intestinal tract of the cat, the animal most 
frequently used in experiments, although they contributed to knowledge 
of the disease, had failed, up to the time the study reported m this 
paper was made, to answer definitely the questions concerning the 
natuie and the earliest point of attack of Endameha lustolyhca, even so 
far as the cat is conceined The intestinal ulcers of the cat suffering 
fiom amebic dysentery are similar to those of man ill with the same 
disease This similarity has given rise to a tendency to interpret the 
lesions of man in the light of those of the experimentally infected 
animal Difference in the disease as found m man clinically and in the 

4 Dopter, C Anatomic pathologique de la dysenteric amibienne, Arch de 
med exper et d’anat path 19 505, 1907 Christoffersen, D R Zur patholo- 
gischen Anatomic der Amobendysenterie, Virchows Arch f path Anat 223 350, 
1917 Kaufmann, Eduard Lehrbuch der speziellen pathologischen Anatomic fur 
Studierende und Aerzte, Berlin, W de Gruyter & Company, 1922, vol 1, p 608 

5 Wenyon, C M Experimental Amoebic Dysentery and Liver Abscess 
in Cats, London School of Tropical Medicine 2 27, 1912-1913 

6 Kofoid, C A Amoeba and Man, Univ Calif Chronicle 1923, pp 149 
and 291 

7 James, quoted by Harris, H F Virchows Arch f path Anat 166 67, 

1901 
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experimental animal, as well as in the lesions presented by both, makes 
hazardous the unreserved application to one of them of conclusions 
obtained from a study of the other 

Knowing that the amebic lesions of the bowel of the experimentally 
infected cat closely resemble those found in man ill with the same 
disease, but recognizing at the same time, certain significant differences 
that distinguish the lesions in one from those m the other, I believed 
that carefully conducted work with the artificially infected cat might 
throw light on the nature of the initial attack of Endameha histolytica 
on the intestine To this end, a senes of experiments was undertaken, 
the nature and results of which are here presented All kinds of 
experimental lesions were examined, but special attention was devoted 
to the early lesion If the answer to this queiy is to be found expeii- 
mentally, it should come out of the earliest lesion that still may be 
recognized as amebic 

In the beginning of this experimental work, the first material suitable 
foi inoculation into animals came at a time when no animal adapted to 
the needs of the experiment was available The attempt to maintain 
this mateiial for later use led to the artificial cultivation of Endameha 
histolytica, with which study 1 of this papei is concerned Study 2 
deals with the production of amebic dysentery m kittens, both by 
amebas artificially maintained and by amebas obtained from the stools 
of persons infected with Endameha histolytica and of kittens ill with 
amebic dysentery Study 3 is concerned with the intestinal lesions thus 
produced 

1 CULTURAL METHODS 

DATA FROM THE LITERATURE 

In View of later developments m the cultivation of ^the parasitic 
amebas of man, it now seems piobable that Cutler ® succeeded in growing 
Endameha histolytica as early as 1918, although his work was not con- 
firmed by others at the time, and Dobell ” apparently did not consider 
bis work successful His medium was such that it might have succeeded, 
and Boeck and Drbohlav were able to grow Endameha histolytica 
on it, although poorly (see appendix to study 1) It is probable that 
Yoshida^’^ kept the ameba of dysentery alive m his medium (see appen- 

8 Cutler, D W A Method for the Cultivation of Entamoeba Histo- 
lytica, J Path & Pact 22 22, 1918 

9 Dobell, Clifford The Amoebae Living m Man A Zoological Mono- 
graph, London, John Bale Sons & Damelsson, Ltd , 1919, pp 34 and 58 

10 Boeck, W C, and Drbohlav, J The Cultivation of Endamoeba Histo- 
lytica, Am J Hyg 5 371, 1925 

11 Yoshida, Kazuyoshi The Encj'stment of Dysenterv Amebae in Vitro 
J Exper Med 28 387, 1918 
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dix), although it is hard to explain the temperature at which they 
survived for from thirty -six to seventy-two hours No attempts were 
made by him to make subcultures from the strains that he used 

Of the numerous attempts to cultivate the amebas parasitic in animals 
and man, the first to be generally accepted as a success was the cultivation 
of an endameba from the turtle by Barret and Smith in 1924 The 
medium was composed of human blood serum, 1 part, and 0 5 per cent 
solution of sodium chloride, 9 parts The growth of the endameba was 
successful at both room and icebox temperature, although some strains 
were lost through the early'^ overgrowth of bacteria and Blastocystis 
When the strains were established, transfers were required every two 
or three day^s at room temperature and once a week at icebox tempera- 
ture Five strains were thus grown, ranging in age from several weeks 
to nineteen months at the time of the first report A later report by 
the same authors told of the successful cultivation of Endameba 
lanainm for moie than eight months Taliaferro and Holmes com- 
pared the amebas from Barret and Smith’s cultures with those of the 
till tie from which they were grown and succeeded in cultivating them 
on LoefHer’s dehydrated blood serum, 1 part, and 0 5 per cent solution 
of sodium chloride, 10 parts 

Pievious to this time, many workers besides Cutler and Yoshida 
had attempted cultnation of the intestinal amebas parasitic m man 
Many’’ mediums had been used, some with appaient success, even to the 
extent that amebas grown on them produced dysentery in expeiimental 
animals In spite of appaiently’ confirmatory’^ inoculation m animals, it is 
now generally believed that no one, Avith the possible exception of one 
01 two obseiveis, succeeded in growing parasitic amebas Rather it is 
thought that the organisms so readily giown were contaminants from 
the locality in which the experiments were made or were fiee-livmg 
amebas accidentally ingested by’ the patient and on their way thiough the 
intestinal tract 

In 1924, the same y’ear of Bairet and Smith’s work with the ameba 
of the turtle Boeck and Drbohlai read a paper before the meeting 
of the American Society' of Tropical Medicine The following year this 

12 Barret, H P , and Smith, N M The Cultivation of an Entamoeba 
from the Turtle Chehdra Serpentina, Am J Hj’g 4 155, 1924 

13 Barret, H P , and Smith, N M The Cultivation of Endamoeba Ranarum, 
Ann Trop Med 20 85, 1926 

14 Taliaferro, W H , and Holmes, F O Endamoeba Barreti, N Sp , 
from the Turtle, Chehdra Serpentina, a Description of the Amoeba from the 
Vertebrate Host and from Barret and Smith's Cultures, Am J Hjg 4 160, 1924 

15 Boeck, W C, and Drbohlav, J The Cultivation of a Pathogenic Amoeba 
(Entamoeba Histoh'tica) from a Case of Relapsed Amoebic Dysentery, Am J 
Trop Med 4 440, 1924 
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work was published in full Two mediums were used by them with 
apparently equal success Locke’s egg-seium (L E S ) medium, and 
Locke’s egg-albumm (LEA) medium (see appendix) Each con- 
sisted of a Dorsett egg-slant overlaid with inactivated human serum and 
Locke’s solution m the proportion of 1 8, or with 1 per cent crystallized 
egg albumin in Locke’s solution On these mediums, they grew two 
strains of Endamcba Just olyf tea that showed, culturally, the essential 
characteristics of the pathogenic parasite and that, on inoculation into 
kittens, produced clinical dysentery with the amebas in the stools and 
also the typical ulceration of amebic dysentery with the amebas in the 
lesions This work was further confirmed within the same year b)'^ 
Andrews,’^® Kofoid and Wagener Drbohlav,^® Das Gupta,^® Guerin 
and Pons.®® Thomson and Robertson,®^ and later by many other workers 

Because mediums of Boeck and Drbohlav have been found successful 
in the cultivation of the parasitic amebas of man, most of the subsequent 
work has been done with one medium, or with modifications of mediums 
that seemed to promise superior cultural properties As originally 
prepared, the hydrogen ion concentration of the mediums varied from 
7 2 to 7 8, but this was quickly reduced as a result of the rapid multipli- 
cation of intestinal bacteria that are invariable contaminants of every 
piotozoal culture made directly from the stool This necessitated the 
making of frequent subcultures A buffer was added by Boeck and 
Drbohlav without result, and later, a bufifer and starch were added by 
Drbohlav ®® working alone He substituted Ringer’s solution for Locke’s 
solution and replaced the egg-slant with a slanted N N N medium as 
the underlying solid portion He found that the medium, thus modified, 
kept the organisms alive for from ten to twenty-four days Kofoid and 

16 Andrews, J M The Cultivation of Endamoeba Histolytica by Boeck’s 
Method, Am J Hyg 5 556, 1925 

17 Kofoid, C A , and Wagener, Edna H The Behavior of Endamoeba 
Dysenteriae in Mixed Cultures with Bacteria and Studies of the Effects of Cer- 
tain Drugs upon Endamoeba Dysenteriae in Vitro, Univ Calif Pub Zool 28.127, 
1925 

18 Drbohlav, Jaroslav Presentation d’amebes dysenteriques et cultures. Bull 
Soc path exot 18 121, 1925 , Une nouvelle prevue de la possibihte de cultiver 
Entamoeba dysenteriae type histolytica, Ann de parasitol 3 349 1925, Culture 
d’Entamoeba dysenteriae type tetragena minuta, ibid 3 358, 1925 Cultures 
d’Entamoeba coli Loesch, 1875, Emend Schaudinn 1903, ibid 3 364, 1925 

19 Das Gupta, B M A Note on the Cultivation of an Entamoeba from a 
Monkey (Macacus Rhesus), Indian M Gaz 60 323, 1925 

20 Guerin, F H , and Pons, R Culture d’Entamoeba dysenteriae par le 
precede de W C Boeck et Jaroslav Drbohlav, Bull Soc path exot 18 517, 1925 

21 Thomson, J G, and Robertson, Andrew Notes on the Cultivation of 
Certain Amoebae and Flagellates of Man, Using the Technique of Boeck and 
Drbohlav, J Trop kled 28 345, 1925 

22 Drbohlav (footnote 18, second reference) 
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Wagener found that a reduction of the dextrose m Locke’s solution 
from 2 5 Gm , as used b}' Boeck and Drbohlav/® to 0 25 Gm gaA^e a 
more prolonged growth As a cover fluid, they used the whites of two 
eggs to 1,000 cc of the modified Locke s solution and adjusted the 
mixture with dilute hjdrochlonc acid to a hydrogen ion concentration 
of 7 6 or 7 8 In an attempt to inhibit bacterial growth, various sub- 
stances including acriflavine, were added to the medium without result 
In three cases of active amebic djsentery in which cultures were made 
b} them, growth vas positive in all and was carried to the fifty-fifth, 
the sixt} -second and the eightieth transplants, respective!)'’ Subcultures 
were made ever}' forty-eight hours, but by renewing the cover fluid 
every da}, survival of amebas in one tube, for as long as nine da}S, 
occurred \\hth but one exception, the cultures of motile forms from 
SIX cases of chronic d}sentery failed to show any amebas at the end of 
twenty-four hours One attempt to cultivate c}sts failed 

Although Drbohla\ -- substituted an unnamed starch for sugar m 
the cover fluid, it remained for Dobell and Laidlaw to work out the 
relatne values of the Aarious starches for this purpose Of these, the 
best was rice starch, which they found to be readily ingested by the 
amebas, and the mediums thus modified gave the most luxurious and 
prolonged growth obser\ed by them up to that time (see appendix) 
The} found, also, that the addition of acriflavine in the proportion of 
1 20000 for several generations inhibited bacterial growth and pro- 
moted richness of the amebic cultures Organisms w'ere growm on this 
medium as follows four strains of Endamcha lusfolyttca, tw'o from men 
and tw'o from monkeys, one strain of Eudaincba gingwahs , tw'o strains 
of Endameha coh, one from man and one from monke}, and one strain 
of Endamcha nana from man and monke} s Kofoid and Wagener-^ 
announced that the addition of defibrinated blood to Locke’s solution 
as the overhing fluid ga^e good results, and that bacteria grew less 
rapidly in this than in the preparations that contained human serum 
Of the various bloods thus used, the best w'as that from the rabbit, used 
in 0 5 per cent concentration St John made use of the cultural 
method m the diagnosis of d}senter} and found it more fa\orable than 
examination of the direct smear In his w'ork the solid egg base Avas 
used, w'hereas the overlying fluid consisted of human serum or horse 
seium 1 part to Locke’s solution, 7 parts In the latter, the sugar w'as 

23 Dobell, Clifford and Laidlaiv. P P On the Cultu'ation of Entamoeba 
Histoljtica and Some Other Entozoic Amoebae, Parasitologj 18 283, 1926 

24 Kofoid, C A , and Wagener, Edna H A Simplified Medium for the 
Cultnation of Endameba Djsenteriae, J Lab &. Qin Med 11 683, 1926 

25 St John J H Practical Value of Examination for Endameba Histo- 
htica bA Culture J A !M A 86 1272, 1926 
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1 educed to 0 1 per cent only In three cases, cysts from stools sent by 
mail gave positive cultural results 

Craig reported the successful cultivation of Endameha histolytica 
in a medium consisting only of Locke’s solution, 7 parts, and inactivated 
human serum, horse serum or rabbit serum, 1 pait The best of these 
was inactivated human serum In this medium, Endameba histolytica 
remained alive and mobile for eleven days, and successful transfers 
were made at the end of eight days Transfers made every twenty-four 
to forty-eight hours continued the culture for three months Later, 
Craig"' announced the successful cultivation of Endameba histolytica 
in a medium consisting of inactivated human serum, 1 pait, and Ringei’s 
solution, 7 parts, and in inactivated human serum and physiologic solu- 
tion of sodium chloride in the same proportions In the latter, he kept 
one strain alive for six weeks, with forty transfers in this time He 
found that Ringei’s solution and solution of sodium chloride both 
inhibited bacterial gi owth, and that the amebas grown on these mediums 
were largei and more active than those grown on the egg mediums 
Craig and St John,^® using these simplified mediums in the diagnosis 
of amebic dysentery by cultural methods, found that Locke’s solution 
and serum, Ringer’s solution and serum, and physiologic solution of 
sodium chloride and serum were equally good, and that all were better 
than Locke’s egg serum of Boeck and Drbohlav for this purpose 

Laidlaw, Dobell and Bishop left the egg base out of then medium 
and kept the fluid portion of the original composition horse seium, 
1 part, and Ringer’s solution, 8 parts, with the addition of a small 
amount of sterile rice starch (see appendix) As a buffer, there was 
later added to Ringer’s solution 0 2 Cm of disodium hydrogen 
phosphate for each 100 cc In the latter medium, amebic growth lasted 
tor from ten days to two weeks, although transfers were made every 
week Four strains of Endameba histolytica were successfully grown 
on this culture medium one fiom man isolated three years befoie by 
Drbohlav and three from monkeys, one of the strains from monkeys 
being eighteen months old, one seven months old and one recently 
isolated 

26 Craig, C F A Simplified Method for the Cultivation of Endamoeba 
Histolytica, Am J Trop Med 6 333, 1926 

27 Craig, C F Observations upon the Cultivation of Endamoeba Histolytica 
Am J Trop Med 6 461, 1926 

28 Craig, C F , and St John, J H The Value of Cultural Methods in 
Survevs for Parasitic Amebae of Man, Am J Trop Med 7 39 1927 

Faidlarv, P P , Dobell, Clifford, and Pishop, A Further Experiments 
on the Action of Emetine in Cultures of Entamoeba Histol>tica, Parasitology 20 
207, 1928 
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In the hteiature on the cultivation of parasitic amebas of man up 
to 1928, the impression obtained is that the artificial cultivation of 
parasitic amebas is comparatively simple, and that this may be accom- 
plished on a rather wide variety of mediums This view is particularly 
strengthened by the work of Craig and St John,-^ who used the simplest 
mediums successfully in the diagnosis of dysentery b}'- cultural methods 
With the exception of Kofoid and Wagener,^’’ who failed to grow the 
ameba from six cases of chronic dysentery, and of Cutler, whose work 
is not generally accepted, there are only a few communications dealing 
with the difficulties of growing parasitic amebas The first is that of 
Miller,®® who reported in 1928 that the use of Boeck and Drbohlav’s 
medium in nineteen cases of amebic dysentery had given survival of 
amebas for longer than one day in two cases only He felt that there 
was some promise in the medium as modified by Dobell by the addition 
of starch, as with this preparation he had one strain of Endameha 
histolytica surviving m four successive subcultures Johns said that 
the original Boeck’s medium, modified by the addition of rice starch and 
acnflavme, 1 30,000, was the only medium that cultiiial survival of 
amebas for any length of time In a study of the value of cultural 
methods m the examination of stools for protozoal parasites, as com- 
pared with direct examination of stools, Magath and Ward®^ found 
agi cement in the case of Endameha histolytica m only 47 per cent of 
cases and 42 per cent of stools examined They mentioned an “almost 
universal failure encountered in an attempt to transfer any of these 
cultures ” 


METHODS AND RESULTS 

That Endameha histolytica might at all times be available for 
experiments on animals, it seemed wiser to attempt their cultivation 
than to depend for material on the uncertain and irregular appearance 
of patients who have the organism in their stools This attempt resulted 
in a series of experiments and obser\ations conceining the growth 
characteristics of Endameha histolytica that appears to be of interest 
and value 

The material used in the attempted cultivation of Endameha 
histolytica was obtained from eight patients who presented themselves 
at the Mayo Clinic for examination and treatment during the year 1928 
(table 1) Cultivation of positive stools was not attempted as a routine, 

30 Miller, M W Difficult 3 ’^ in Cultivation of Endamoeba Histolytica, Proc 
Soc Exper Biol & Med 25 762, 1928 

31 Johns, F M In a personal communication to T B Magath, m 1928 

32 Magath, T B , and Ward, C B Laboratory IMethods of Diagnosing 
Amoebiasis, Am J Hjg 8 840, 1928 
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neither was there a selection of only those cases in which 'there was 
evidence of active amebic dysentery with pronounced evidence from 
an examination of the stools Of the eight patients from whose stools 
cultures were made, only five had moderately active symptoms, with 
stools vaiying ffom an early morning looseness to as many as four- 
teen stools a day On inspection of the gross specimens, some of these 
stools contained mucus and blood Three patients were fiee from 
intestinal symptoms at the time of examination, and one who was m 
the hospital with an amebic abscess of the hvei did not give a history 
of previous dysenteiy oi diairhea In one patient who did not have 


Table 1 — Data Concerning Cases Which Fwmshcd the Matenal foi Expei intents 
in the Cultivation of Ainebas, Results of Cultivation 



Age, 


Whire 

Dur ition of 

Stools According 

Cultural 



Case 

Tr 

Sex 

Contracted 

Symptoms 

to History 

Strain Grow th Comment 

1 

27 

M 

Venezuela 

1 jear 

3 to C a day, yith 
mucus and blood 

A 

+ 


2 

23 

M 

Indiana 

3 months 

Formed, no bis 

D 



Amebic abscess 






torj of dysentery 



of liver 

8 

36 

M 

Texas 

7 months 

Formed 

E 

+ 

Three months later, 







F 


abscess of liver 

4 

4S 

V 

India 

2 > ears 

Formed 

G 

+ 


5 

48 

P 

China 

24 years 

5 to 12 each day, 

■tt aterj 

H 

+ 


6 

22 

r 

Slinntsota 

2 jears 

Farly morning 
looseness 

I 

+ 


7 

44 

SI 

Indiana 

2 years 

3 to 4 each day , 
mixed ith urine 

J 

+ 


S 

27 

SI 

Illinois 

2 j ears 

5 to 14, with mucus 

K 









and blood no 
salts previous to 
examination 

L 

+ 



intestinal symptoms, an amebic abscess of the liver developed later 
From the stools of these eight patients, ten cultures were made, and 
growth occuired for one day or more m eight, an incidence of 80 per 
cent Of the eight positive giowths, only three survived culturally 
longer than six days, oi four generations, whereas one grew one day 
only and did not appear in the first subculture Of the thiee that grew 
the longer time, it seems reasonable to suppose that all might, with 
care, have been continued indefinitely, as one was lost through accident 
after having grown seventy-two days, and two were abandoned at the 
end of one hundred one and sixteen days, respectively, the purpose for 
which they were grown having been accomplished 

The culture showing the poorest growth (strain J) which might, in 
fact, have been a survival only, was made from a stool that was mixed 
with urine (table 2) 
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Of the two cultural attempts that failed, one culture (strain D) was 
made from cysts from the solid stool of a patient (case 2) ill at the 
time with an amebic abscess of the hvei The other culture (stiain 

K) was the first of two attempts to grow Endameba histolytica from 
the stool of a patient (case 8) who was having from five to fourteen 
t}pical dysenteric stools a day In this instance, theie w^as some delay 
m preparing the culture, and the stool, which was small, not more than 
30 cc , became cold before being used The next day, from the same 
patient a stool that was cultivated at once gave a positive growth (strain 

L) that w^as continued for sixteen days 

Of factors influencing the successful cultivation of Endameba 
histolytica from stools, it is possible that the taking of Epsom salts may 
be an inhibiting factor, as suggested by Craig In the examination 


Table 2 — The Aittfictal Cultivation of Eiidaincha Histolvtica jiom Man 
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A. 

1 

Motile forms 
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30 
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D 

2 
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— 

— 

_ 



E 

3 

Motile forms 

4- 

1 

2 



F 

3 

Motile forms 

-r 

4 

G 



G 

4 

Motile forms 

+ 

1 

2 



H 

5 

Motile forms 

+ 

44 

101 

+ 
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I 

e 

Motile forms 

+ 

2 

4 



J 

7 

Motile forms 

— 

1 

1 



K 

s 

Motile forms 

— 

— 




L 

8 

Motile forms 


8 

IC 

4* 

Abandontd 


of stools for paiasites, the routine procedure at the Mayo Clinic calls 
for a prelimmar}'^ dose of salts, that the material to be examined may 
be fluid and may contain the motile forms on which the diagnosis is 
made, rather than the cysts This rule may be departed from at times 
in the case of a patient giving a history of diarrhea Only one of the 
patients (case 8) wdiose stools weie used for cultural purposes did 
not receive salts Consequently, the effect of a preliminary dose of 
salts m the inhibition or prevention of amebic growth, culturally, can- 
not be determined from this series 

In handling my cultures, no attempt was made to determine the 
theimal death point of the amebas or their resistance to deleterious 
influences, rather, every effort was made to protect them from factois 
that might jeopardize their continued survival To this end, cultures 
W'ere first planted as early as possible, w^hile the stools from which 
the cultures w'^ere made were still fresh and w'^arm The tubes of 
mediums to be inoculated, both those for the first cultuies and those 
for all subsequent transplants, ivere warmed to approximate!)'- 37 C 

33 Craig, C F In a personal communication to T B Alagath 
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befoie the inoculations were made As soon as possible after inocu- 
lation, the tubes were placed in the incubator, which was kept at 37 C , 
and each time one of them was removed for any purpose it was kept out 
a limited length of time and was stood, during that interval, in a 
container of warm water 

For the removal of culture material for examination or for sub- 
inoculation, a capillary pipet was used In the observations of Boeck, 
Kofoid and others, the amebas weie found in the egg slant cultures at 
the lower point of juncture between the slant and the glass of the tube 
Dobell said that in his modified mediums the amebas weie found in the 
starch that had gravitated to the lower part of the tube or m the gioove 
between the solid portion of the medium and the wall of the tube As 
here detei mined, unless the starch was added only in minute quantities, 
the amebas weie found on the surface of this collection and not in its 
interior This fact may help to explain a negative reading one day, 
followed later by a positive reading m the same tube 

Subcultures from growing cultures weie made at the height of 
growth, and this varied somewhat with each culture strain The 
average interval was forty-eight hours, although this was sometimes 
exceeded and but rarely reduced With every strain grown, most care- 
ful selection was made of the tube or tubes from which all subcultures 
were made , in all cases, the tube that showed the most prolific growth 
was selected Nor were the old tubes discarded until they were found 
negative Several times it was possible to prolong the growth only by 
going back to an older generation foi cultuial material, the younger 
having given negative results 

In the cultivation of strain A, the first attempted, eighteen tubes 
of medium were inoculated four contained inactivated human seium 
and Locke's solution, 1 8, two of these with rice starch added and two 
without, SIX tubes contained inspissated horse serum (Loeffler’s) 
with a cover fluid of serum and Locke’s solution as described, three 
with rice staich and three without, and eight tubes contained Boeck’s 
medium with inactivated human serum in the cover fluid, four of these 
with rice starch added and four without To one starch-free tube of 
each kind of medium used was added 0 3 cc of sterile potato extract 
This had no appreciable effect on the amebic growth and was used m 
growing one subculture only 

The first reading of cultures, forty-eight hours later, showed growth 
giaded 1 and 2 on a basis of 1 to 4 (1 indicating slight growth and 4, 
large growth) in the first and simplest medium, without starch There 
vas no giovqh m the second group, in which the medium contained 
inspissated horse serum as a base Growth graded 2 and 3 occurred 
in all of the eight tubes containing the egg slant as a base From four of 
the best of the tubes showing positne giowth sixteen subcultures were 



360 


ARCHIVES OF PATHOLOGY 


made at the end of the first forty-eight houis Two days later, eveiy 
one of these was negative Examination of the original tubes, how- 
ever, showed that three of those containing Boeck’s medium with rice 
starch added, and, at that time, ninety-six houis old, still showed a 
growth graded 2 It was from these that the strain was continued, 
with the use, thioughout, of the same medium as a standaid, with an 
occasional modification of it for experimental purposes 

During the life of this strain, serums from the human being, the 
horse and the dog rvere used, both fresh and inactivated, without 
noticeable effect on the growth On several early attempts to grow the 
ameba in a medium free from starch, it was found that the culture soon 
ran out and disappeared It finally became possible to grow the ameba 



Fig 1 — A living, motile Endameba histofitica from culture (strain A) 
showing elongated shapes assumed h^ the organisms when moving across the field 
B, motile forms of Endameba histolytica from culture (strain A) fixed and 
stained with iron-hematoxj lin , X 300 

on a starch-free medium to which had been added 0 5 per cent 
defibrinated rabbit blood, according to the observations of Kofoid and 
Wagener The growth here, however, was far less than in the 
medium that contained starch One attempt to grow Endameba 
histolytica on the simplified medium of Craig, that -without the egg 
slant base did not lesult in survival in any tube at the end of t'vi’-enty- 
four hours 

Strain A grew luxuriantly on the Boeck and Drbohlav medium 
with the addition of rice starch (fig 1) Growths in many of the 
tubes weie graded as high as 3 and 4, particularly when the strain 
became older It could be safel)'^ carried by inoculating only two or 
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three tubes each time a subculture was made It seems reasonable to 
suppose that this particular strain might have been continued indefinitely 
It was lost, however, at the end of seventy-two days, by accident, after 
It had passed through thirty generations or twenty-nine subcultures 
Strains D, E, F and G were inoculated into the medium previously 
used, the medium of Boeck and Drbohlav and starch, with no growth 
of D and poor growth and growth of shoit duration of the remainder 
In the cultivation of strain H, the modified medium of Boeck was 
used as described, except that to the overlying fluid m a portion of the 
tubes acriflavine was added in the proportion of 1 30,000 Latei read- 
ings of these cultures showed growth graded 1 and 2 in the tubes 
without acriflavine, while in those with acriflavine the growth was 
graded 2 and 3 Subcultures from these, in the corresponding medium, 
continued to show growth m favor of the medium containing acriflavine , 
the growth was graded 4, 3, 3 and 2, i espectively, in four tubes Sub- 
cultures from these four tubes, without acriflavine, showed no growth 
in one tube and giowth graded 1 in three tubes The poorer cultuies 
were dropped, and the strain was continued for a time with cultures 
in Boeck’s medium and staich, to which acriflavine was added Later 
attempts to continue the culture in mediums free fiom aciiflavme 
showed that the importance of the latter is not great after a culture 
is established Later, parallel cultures m mediums^ differing only in 
the content of acriflavine gave practically parallel growths 

Three attempts were made to grow Endameha histolytica of stiain 
H on the simplified medium of Craig one in the thirteenth geneiation 
of the strain, one in the twenty-seventh and one in the twenty-ninth 
On the first attempt, Locke’s solution and horse seium weie used in the 
proportion of 7 1 , in the second, Locke’s solution and human serum, 
7 1, and m the third, 0 85 per cent solution of sodium chloride and 
human serum in the same pioportion Readings of the first cultuie 
after twenty-four hours gave four amebas to a slide from one tube 
and none to a slide from a second Twenty-four hours later, growth 
in both tubes was negative The second attempt with Ciaig’s medium 
gave grades of 1, 3 and 3 at the end of twenty-four houis, and of 2, 2 
and 2 at the end of forty-eight houis Giowth in these tubes and in 
the tubes containing subcultuies from them was negative twenty-four 
hours later In this cultural attempt, it was found that a certain 
amount of the rice starch from the standard medium from the growth 
on which the cultures were made had been carried across to the Craig 
medium along with the transplanted amebas This starch was seen 
microscopically at the time of the first examination, both within and 
outside the amebas In the first subculture that was negative, starch 
was not visible The third cultural attempt with the Craig medium gave 
but two amebas in a whole slide from one tube, one ameba in each 
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prepaiation from a second tube and negative results in pieparations 
trom the third tube These cultures, as well as the subcultures from 
them, were negative twenty-four hours later 

In the twenty-fifth generation of strain H, one of the simplified 
mediums of Dobell was inoculated This medium consisted of Ringer’s 
solution, 8 parts, human serum, 1 part, and iice starch This sub- 
stiam grew well for three geneiations, or seven days, the giowths at 
this time were graded 3 and 4 Surprisingly, on the next day, there 
were no organisms m any of the tubes A second attempt, with the 
same simple medium m the thirtieth generation of this strain, did not 
show growth in twent 3 ^-four hours A third attempt, m the thirty- 
second generation of strain H, gave a poor growth at the end of 
twenty-four hours, hut twent 3 ^-four hours later there was no growth in 
these same tubes oi in those containing the subcultures from them With 
the use of the same medium, with the disodium hydrogen phosphate 
bufter added, inoculation m the thirty-eighth generation gave an amebic 
giowth from fair to good for fifteen da 3 ’^s, or six generations, then the 
strain was abandoned 

Strain H grew one bundled one da 3 'S, or for forty-four generations, 
and was dropped when the need for it was passed It never grew as 
profusely as strain A and was maintained with greater difficulty It 
seems, however, that it might with care, have been maintained 
indefinitely 

Strain I grew poorly and for a short time only on Boeck’s medium 
with starch added On the same medium, to which was added acri- 
flavine, strain J, fiom the stool contaminated with urine, gave a poor 
growth m the first generation onl 3 '^ In the same medium, strain K 
gave no growth As has been indicated, this stool was cold at the time 
the inoculation was made 

Strain L was planted in three sets of mediums, one set containing 
Boeck’s medium, with starch and acriflavine added , one containing the 
same, without acriflavine, and one containing inactivated human serum 
and Ringer’s solution, without the underlying egg slant as recommended 
b 3 " Craig'® In all tubes growth was piesent at the end of the first 
fort 3 ^-eight hours In Craig’s medium, however, growth was graded 2 
as against that graded^ 2, 3 and 4 in the modified Boeck’s medium 
Twenty-four hours later, Craig’s medium was negative for growth, 
both in the original tubes and m the tubes containing subcultures from 
them Parallel subcultures on the egg base mediums with acriflavine 
modifying one set gave continuously from good to fair results for 
sixteen da 3 ’^s. or eight generations, then the strain was abandoned An 
attempt in the sixth generation to grow the established strain on the 
mixture of physiologic solution of sodium chloride and serum, the 
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medium of Craig, showed amebas at the end of forty-eight hours, but 
twenty-four hours later showed no growth m these tubes or in the 
tubes containing the first subcultures from them 

Although subcultures were made eveiy forty-eight hours, on an 
average, survival m the same tube lasted as long as one hundred forty- 
four hours twice m strain A and once m strain H Survival for one 
hundred twenty hours was reasonably frequent in all strains, and several 
times strains were saved by inoculation from tubes containing cultures 
of amebas nmety-six hours old This is far from the experience of 
others m the field, whose cultures were maintained m the same tube 
for as long as twenty-four or more days, and who found it necessary 
to make subcultures at weekly intervals only With my cultures, sur- 
vival for the longer time could nevei be predicated, and for the sake of 
safety, an interval well within the maximum was chosen 

Early in the life of strain A, cysts were so common that many tubes 
contained a preponderance of these forms As the strain grew older, 
cysts became less frequent and finally disappeared, to reappear in small 
numbers at later and irregular intervals This is m conformity with 
the observations of Dobell and Laidlaw on the effect of starch in the 
culture medium on production of cysts None of my other strains 
produced more than a moderate number of cysts at any time, and all 
fell far short of the number of cysts produced by the first strain grown 
Excystation was not observed, either in the fresh, living preparations or 
in the stained slides, but this particular activity of the culture cysts 
was not especially studied and might well have been overlooked although 
present (Dobell®^ and Yoshida^’^) 

In unstained preparations of the cultivated amebas, the sudden 
cooling produced in preparing the slide caused temporary cessation of 
active motility This was soon restored and lasted for half an hour 
or more in the same preparation, in spite of the concentration of the 
material due to the drying at the edges of the coverslip and of the 
temperature (that of the room) to which the amebas were exposed 
Movement was usually typically progressive, with the amebas elongated 
in the direction of movement (fig 1) Certain organisms, particularly 
the larger forms, remained m one situation and threw out clear pseudo- 
podia in one or several directions An occasional giant form was found 
to stretch out until the two resulting portions were united by a thread 
(fig 2) In these cases, the widely separated halves were usually drawn 
together again It happened, however, that this fine connecting thread 

34 Dobell, Clifford Further Observations and Experiments on the Cultiva- 
tion of Endamoeba Histolytica from Cysts, Parasitology 19 288, 1927 

35 Yoshida, Kazuyoshi Reproduction in Vitro of Entamoeba Tetragena and 
Entamoeba Coh from Their Cysts, J Exper Med 32 357, 1920 
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snapped while under observation, and the two resulting amebas went 
on their separate ways This was observed three tunes In one instance, 
the largei portion resulting from an unequal division of an ameba 
grown by culture, again divided in a similar manner Theie thus took 
place the division^ of one large ameba into three amebas of about the 
average size Dobell, m his extensive experience with cultivated amebas, 
never saw a living form divide, although he referred to York as having 
observed the process 

Especially conspicuous in the culture preparations was that form of 
debns-carrying ameba originally described as Endameha sinensts by 
Faust That portion of the ameba opposite the direction of movement 
had attached to it masses of bacteria that clung tenaciously and were not 
loosened by the relatively large and heavy starch granules among which 



2 3 

Fig 2 — Living, motile Endameba histolytica from culture (strain A) show- 
ing one large, elongated ameba at the edge of a mass of starch granules This 
ameba was later observed to divide In the same field are two rounded, motile 
amebas of about average size 

Fig 3 — Motile forms of Endameba histolytica from culture (strain A) 
stained with iron-hematoxylm Differences m size are shoivn, whereas one only, 
the larger, show's an ectoplasmic margin, coarse nuclear rings and karyosomes, 
X 1250 

It flowed Morphologically, the unstained amebas weie similai to the 
forms described as occuriing in the stools in cases of amebic dysentery 
The nucleus was usually visible, but inconspicuously so The size of 
organisms observed, howevei, Avas most variable, large and small forms 
were found side by side (fig 3) The ectoplasm, too, varied in a 
similar manner, some amebas showed a relatively large amount and 

36 Faust, EC A New' Type of Amoeba Parasitic in Man Observed m 
North China J Parasitol 9 221, 1923 
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some showed little if any (fig 3) In preparations from mediums 
containing starch, the presence of starch granules within the amebas was 
conspicuous In fact, some weie so loaded with starch that it appeared 
to be with gieat difficulty that they diagged themselves around At 
times, only caieful observation made it possible to recognize that a 
large clump of starch gianules was within an ameba In the absence of 
starch from the medium from which the pieparation was taken, bacteiia 
weie visible within the amebas, and undei this condition the amebas 
presented the vacuolated, gianular appearance usually ascribed to Enda- 
ineba coli These appeal ances in the fiesh unstained preparations of 
amebas obtained in cultuie coriespond to those previously observed by 
Boeck, Dobell, St John and others 



Fig 4 — Endameba histolytica from an intestinal lesion of the kitten, stained 
with iron-hematoxyhn, showing the lightly staining cytoplasm and the delicate 
nuclear rim, with its small, central karyosome These are characteristics of the 
organism as found m lesions m tissue, X 1250 

When amebas obtained m culture were stained by the iion-hema- 
toxylm method, the staich and bacteria ingested were accentuated m the 
flesh preparation, and the gieat vaiiation in the size of the organisms 
w'as brought out moie clearly, as well as the marked differences in the 
amount of ectoplasm The most conspicuous disclosuies of the stain, 
howevei , lay in the condition of the nucleus Here was found a heavier, 
more granulai nuclear ring of chromatin than usually is ascribed to 
Endameba Jn<;toIytica (figs 3 and 4) By this change, the nuclear ring 
in the cultivated oiganisms approached closely the appearance of the 
nucleai ring of Endameba cob In the cultivated Endameba histolytica 
this condition of the nucleus w^as not constant, however, and seemed 
to depend in part on the depth of staining Although the karyosome 
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showed a similai unusual heaviness, it continued to be centrally placed 
The occasional paitial dispersion of the karyosome did not give me the 
impression that I was dealing with more than one species of ameba 
(Kofoid ®‘) In the many stained preparations from all the strains 
grown, the giant form of Yoik and Adams was seen two or three 
times, although it fell far short of containing the thirty or forty nuclei 
desciibed by them 

The table showing the complete protocol of these strains is omitted, 
owing to its voluminous nature 

CONCLUSIONS FROM STUDY I 

In legard to cultuie mediums, conclusions are as follows 

The original medium of Boeck and Diboblav is best for the cultiva- 
tion of Endameha histolytica The substitution of a sugar-fiee cover 
fluid foi Locke’s solution, as suggested by Drbohlav,-^ and the addition 
of rice starch, as recommended by Dobell and Laidlaw,-” constitute the 
most valuable modifications of these basic mediums Although the 
effect IS not striking, the addition of acriflavine to the supernatant fluid 
poition of the medium for the first one or two transplants may help to 
establish the continuous growth of cultivated amebas 

Dobell’s simjilified medium, without solid constituents, gives variable 
lesults, indicating that older strains, modified by pielonged culture, 
might grow m it indefinitely 

The simple mediums of Ciaig do not give continued growth Read- 
ings of cultuies 111 the mediums suggest that the positive lesults might 
have been due to survival only 

In regard to the cultivation of Endameha hutolytica, conclusions aie 
as follows 

Cultivated Endameha histolytica usually retains its motility unim- 
paired Amebas artificially giown show conspicuous variations in size 
Under the cultural conditions of these experiments, formation of cysts is 
irregular and tends to appear early m the life of strains grown on 
mediums containing starch Ingestion of bacteiia and starch granules 
lesults in the appeal ance of increased vacuolation m the amebic cyto- 
plasm A^ariations in the amount of ectoplasm make its presence oi 
absence of little value in the diagnosis of cultivated Endameha histoly- 
tica Aitificially grown Endameha histolytica shows increased coarse- 
ness of the chromatic mateiial of the nucleus, which causes it to 

37 Kofoid, C A Councilmania Tenuis and C Dissimilis, Intestinal Amebas 
of Man Arch Int filed 41 558 1928 

38 York, Warrington, and Adams, A R D Observations on Entamoeba 
Histoljtica I Development of Cjsts, Excj station, and Development of Exevsted 
Amoeba in Vitro, Ann Trop Med 20 279, 1926 



MARTIN— LESIONS IN AMEBIC DYSENTERY 


367 


approach, in appearance, the chromatm-rich nucleus of Endameba loU 
The karyosome of the cultivated organism, howevei, continues to he 
centially placed 

APPENDIX TO STUDY I 

Cutlo’s Medium — Cutler’s mediums were prepared as follows 

1 One egg was shaken and to this 300 cc of distilled water was added, the 
mixture was slowly brought to the boiling point on a water bath and boiled half 
an hour, with violent shaking throughout The material was then placed in tubes, 
5 cc in each, and autoclaved To each tube was added a -few drops of blood just 
before inoculation 

2 Human blood clot to the amount of 500 cc was boiled with 1,000 cc of 
water for one hour To the filtrate was added 0 5 per cent sodium chloride and 

1 per cent peptone This mixture was tubed and steamed for twenty minutes 

on three successive days A few drops of blood were added just before use 

Yoshida’s Medium — Yoshida ^ tried several mediums, but only one giv ng 
“good” results was described Ringer’s solution, 4 parts, was added to horse 
serum, 1 part, and a few erythrocytes The inoculated tubes were incubated at 
22 and 27 C 

BoecL and Dibohlav’s Mediums — Boeck and Drbohlav’s mediums were pre- 
pared as follows 

1 Locke’s egg-serum (L E S ) was prepared as follows Four eggs were 
washed, brushed with alcohol, then broken and added to 50 cc of Locke’s solution 
The material was then tubed, slanted in an inspissator at 70 C until solid, then 
autoclaved at 15 pounds (6 8 Kg) pressure for twenty minutes To the prepared 
slants was added a mixture of inactivated human blood serum and Locke’s solution 
in the proportion of 1 8 This was added m an amount sufficient to cover the 
slant to a depth of about 1 cm above the highest part 

2 Locke’s egg-albumm (LEA) was the same medium as Locke s egg-serum 
(L E S ), except that the cover fluid was a 1 per cent crystallized egg albumin in 
Locke’s solution Locke’s solution, as used by Boeck and Drbohlav, was made 
as follows Distilled water, 1,000 cc , sodium chloride, 9 Gm , calcium chloride, 

0 2 Gm , potassium chloride, 0 4 Gm , sodium bicarbonate, 0 2 Gm , and dextrose, 

2 5 Gm The medium had a />h of from 7 2 to 7 8 and served best when incubated 
at 37 C 

Dibohlav’s Medium — In Drbohlav’s medium, “ovomucoid” solution composed 
of modified Ringer’s solution was used as a cover fluid, to which was added a 
buffer, and the whole was adjusted by the addition of sodium hjdroxide or 
potassium hjdroxide to a pn of 7 4 The buffered Ringer’s solution was made as 
follows Distilled water, 1,000 cc , sodium chloride, 6 Gm , potassium chloride, 

0 1 Gm , calcium chloride, 0 1 Gm , sodium bicarbonate, 0 1 Gm , and mono- 
potassium phosphate, 5 Gm To this was added the white of one egg so carefully 
handled that the resulting mixture was used without filtering to sterilize For the 
solid portion, one of the following three mediums was used, the best being the one 
containing starch (1) Ringer’s solution buffered as described (/in 7 4), 1,000 cc , 
and agar, 14 Gm , autoclaved for thirty minutes, tubed and slanted , (2) same as 1, 
except that blood of anj animal was added, and the mixture tubed, slanted and 
steamed at 100 C for thirty minutes, and (3) same as 1, except that starch, 
14 Gm to the liter, was added This was autoclaved thirty minutes, tubed and 
slanted 1 o each solid medium was added “ovomucoid ’ solution to cover the slant 
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Dobell and Laidlaurs Mcdtnm — In Dobell and Laidlaw’s medium, for the 
solid medium already m use, inspissated horse serum slant (Loeffler’s) was sub- 
stituted and found satisfactorj' For co\er fluid, ovomucoid solution containing 
the whites of four eggs to 1,000 cc of Ringer’s solution (modified) was used, 
horse serum and Ringer’s solution (modified) were used in the proportion of 8 1 
Just before inoculation, a small amount of sterilized rice starch was added to all 
mediums used The modified Ringer’s solution was made as follows Distilled 
water, 1,000 cc , sodium chloride, 9 Gni , potassium chloride, 0 2 Gm , and calcium 
chloride, 02 Gm To sterilize the rice starch, a small amount of loose, dry 
starch (from 2 to 2 5 Gm ) was added to each of several test tubes These were 
corked and heated to 180 C drj heat for one hour 

Laidlazu, Dobell and Bishop’s Mcdiunt — The modified Ringer’s solution of 
Dobell and Laidlaw was used, and a small amount of sterilized rice starch Later, 
this was modified bj" adding, to the Ringer’s solution for a buffer, 2 Gm of 
disodium hydrogen phosphate 

Ciatg’s and Ciaig and St John’s Medtnins — The mediums of Craig and of 
Craig and St John are given in the bodj of the text 

Technic — For the purpose of fixing amebic stools and amebic culture slides 
for staining, Schaudmn’s fluid was used at room temperature onlj 

In experiments with Heidenhemi s technic for staining with iron-hematoxylm, 
it was found that immersion of the slide in 0 5 per cent aqueous solution of hema- 
toxilm for half an hour was adequate, when the slide had been mordanted for 
half an hour in an aqueous solution of iron-alum 

2 INOCULATION OF ANIMALS 
DATA FROM THE LITERATURE 

The first recorded successful attempt to infect an animal tvith amebic 
dysenteiy by inoculating it with ameba-contaming mateiial was made 
by Losch (1875) At first, he fed thiee dogs and gave them rectal 
injections of the freshl}' passed stool of a patient tvho had active amebic 
dysentei} Infection did not result In an attempt to piepare the 
bo\vel for the leady imasion of the injected amebas, he gave a fourth 
dog a preliminary dose of croton oil When the immediate efiects of 
this had subsided, he introduced into the colon of this animal, by rectal 
injection, on each of three successive days, a fleshly passed ameba- 
contaming dysenteric stool Although the dog lemained clinically Avell, 
on the eighth da), examination of the stool disclosed the presence of 
motile amebas resembling those injected Eighteen days after the last 
injection, the dog w’-as killed, and motile amebas indistinguishable from 
those contained in the injected human stool w^eie found in the ulcerative 
lesions of the colon 

Uplavici obtained only two positive lesults in inoculations of 
seventeen dogs The use of cats, howevei, gave four infections in the 

39 Losch, F Massenhafte Eiitw'ickelung \on Amoben m Dickdarm, Virchow'S 
Arch f path Anat 65 196, 1875 

40 UpIaMci, O (Hlava, O ), quoted bv Kartulis (footnote 41) 
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SIX animals used Negative results were repoited from the inoculation 
of eight young dogs, two chickens and six guinea-pigs The methods 
used by Uplavici weie not detailed, but the results with the cat indicated 
that it IS rathei highly susceptible to infection with Endameha histolytica 

Kartuhs reported on the results in three cats of lectal injection 
of human dysenteiic stool containing large numbeis of motile amebas 
One of the three cats had an infected stool in two days and died of 
dysentery in fouiteen days Postmortem examination of the cat did 
not disclose definite ulceration, but widespread eiosion of the colon, 
with punctate hemoiihages The othei two cats lemamed noimal 
Some doubt is cast on the validity of the observations because of the 
results obtained by the same author with cultuies of these amebas He 
inoculated the amebas of dysenteiy into a simple stiaw infusion, and 
claimed to ha\ e found them, later, gi owing among the numerous bacteria 
on the surface of this fluid m a webhke pellicle That the organisms 
obtained here weie fiee-living forms is evidenced by the nature of the 
cultuie medium, their situation on the surface of it and then ability to 
excyst after a lapse of time as great as four months With this mateiial 
for injection, Kartuhs leported the production of amebic dysenteiy m 
cats He furthei repoited positive intestinal lesions in one of three 
cats each of which was given a rectal injection of a pure (bactena-free^) 
culture of the amebas of dysentery m the third cultural geneiation 
Feeding expeiiments with cultivated cysts gave negative results In 
spite of the great probability that Kaituhs did not pioduce amebic 
dysentery in animals b> the injection of his cultivated amebas, he 
introduced into his experiments the contiol element of first examining 
the stool of the animal to be used, in order that native parasitic amebas 
found in it should not add an element of confusion to the result He 
gave each animal a preliminary dose of morphine, and in two instances 
sewed the anus of the inoculated animal with catgut to pi event the eaily 
expulsion of the injected material These sutures were removed at 
the end of two and three days 

Kovacs continued the use of cats in the expeiimental pioduction 
of amebic dysentery He introduced material fiom the d3'^senteiic stool 
of two patients into the bowels of cats, both by enema and by injection 
of the infectious material directly into the small bowel by means of a 
needle In some instances, the anus of the animal was closed b) suture 
for twenty-foui houis following the inoculation He found the ameba- 
contaming stool of patients to be infectious for cats only during the 

41 Kartuhs, S Einiges uber die Pathogenese der Djsenterieamoben, Cen- 
tralbl f Bakteriol 9 365, 1891 

42 Ko^acs, F Beobachtungen und Versuche uber die sogenannte Amoeben- 
d\senterie, Ztschr f Heilk 13 509, 1892 
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period of active dysenteric symptoms For diagnosis, fecal mateiial 
of the suspected animal was obtained by the introduction of a glass lod 
into the rectum 

This work was later extended and continued by a long line of 
iiiA estigators (Quincke and Roos,"*^ Kruse and Pasquale,'*'^ Maichoux,'*^ 
Ciaig,^® Werner,'*' Dale and Dobell,'*® Sellards and Leiva ■*” and others), 
all confiiming, m part, the pievious work of pioneers in the field, 
amplifying and modifying it 

Kiuse and Pasquale ■*■* leported on the lectal injection into foity 
kittens of stools from clinical cases of amebic dysenteiy’^ They were 
the fiist to inoculate kittens successfully by rectal injection of pus 
fiom an amebic abscess of the hvei Marchoux,*® and Stiong and 
Musgrave also succeeded in producing dy'sentery^ by'- i ectal inoculation 
of cats with mateiial obtained fiom tropical abscess of the hvei The 
latter pioduced intestinal lesions in both of two cats used, one showing 
definite lesions of the colon m two day's, the othei presenting more 
advanced lesions in five days The pus fiom the amebic abscess of the 
liver used was found to be free from bacteria, both on direct examina- 
tion and on cultuie Latei attempts (Werner,'*' Wenyon ®*) to inoculate 
cats by' the rectal injection of ameba-containing pus fiom amebic 
abscesses of the Iner failed 

Quincke and Roos mentioned the kitten rather than the cat as 
their expeiimental animal, and weie the first to recognize and desciibe 

43 Quincke, H , and Roos, E Ueber Amoben-Enteritis, Berl klin Wchnschr 
30 1089, 1893 

44 Kruse, Walther, and Pasquale, Alessandro Erne Expedition nach Egjpten 
zum Studium der D 3 'senterie und des Leberabscesses, Deutsche med Wchnschr 
354 378, 1893, Untersuchungen uber Dysenterie und Leberabscess, Ztschr f Hig 
u Infectionskrankh 16 1, 1894 

45 Marchoux, M Note sur la dj'senterie des pavs chauds, Coinpt rend Soc 
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the enc>sted form of Endamcha histolytica Aftei feeding the cyst- 
contaimng stool from human beings to four kittens from two to nine 
days aftei the stool was passed, they demonstrated the development of 
amebic intestinal ulceration in two animals They found the feeding 
of stools containing only the motile foims of Endameha histolytica to 
be without eftect Schaudinn ^ fed two cats the diied stools of a 
patient who had amebic dysentery One became infested in thiee days 
and showed at death, lesions of amebic dysentery The second likewise 
became ill, but recoveied in foui weeks A thud cat was fed the 
infected stool of an infected animal without effect Four weeks later, 
this cat was fed a dried stool from a dysenteiic patient, and intestinal 
amebiasis developed Schaudinn first cleaily recognized and described 
tvo species of parasitic amebas m man, the harmless Endameha cob 
and the pathogenic Endomcha histolytica He recognized the cysts of 
the foimer, but believed that Endameha histolytica pioduced only a 
resistant spore 

In maiked contrast with the observations of Quincke and Roos and 
Schaudinn, Craig reported that when half-grown kittens weie fed with 
stools from dysenteric patients, 65 per cent of the animals showed 
amebic dysentery as compared Avith 50 per cent of animals that were 
given rectal injections of the same material The results of his feeding 
experiments are unexplained, unless the cysts of Endamcha histolytica 
were actually present but uniecognized, since, at that time, following 
the teaching of Schaudinn, he doubted that Endameha histolytica encysts 
He recognized the cysts of Endameha cob, however, and feeding 
experiments conducted with them gave negative lesults Werner,'*" on 
the other hand, was unable to infect animals by feeding them with the 
motile forms of Endamcha histolytica or of Endameha tctiagena (oigan- 
isms which he felt to be identical) either fiom human beings or fiom 
cats recently dead of amebic dysentery Hubei found the feeding 
of trophozoites to be innocuous Schimura who recognized the cystic 
forms of Endameha histolytica, found the incidence of infections result- 
ing from feeding experiments conducted with them to be 50 per cent 
as contrasted with an incidence of 90 per cent in cases in which the 
motile foinis were injected rectally 

In the feeding experiments for the pioduction of infection with 
endamebas, the classic work of Walker and Sellaids^'* should occupy 

52 Huber Untersuchungen uber Amobendj sentene, Ztschr f klin Med 67 
262, 1909 

53 Schimura, Sohei A New Non-Pathogemc Tetragenous Ameba J Expei 
Med 28 415, 1918 

54 Walker, E L , and Sellards, A W Experimental Entamoebic Dj senter\ 

Philippine J Sc 8 253, 1913 ’’ 
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first place in impoitance if not in point of time, because of the signifi- 
cance of the results obtained Their work, instead of being done on 
the usual expeiimental animal, Avas done on men, Amlunteers fiom 
among the native piisoneis of a Philippine prison Of the sixty men 
used, tAventy AA^ere fed free-lnung amebas and the CAsts of fiee-living 
amebas, AAuthout lesult TAventy Avere fed cysts and motile forms of 
Endameba coli, and the organism appealed in the stools of seA’^enteen in 
from tAvo to eleA'^en days Neither of these groups presented any intes- 
tinal symptoms of infection Finally, tAA^enty men were fed the cysts 
and motile forms of Endameba Justolytica Of these, seventeen had 
stools containing Endameba h'lstolytica aftei the first feeding, whereas 
one required three feedings to establish parasitization and tAvo remained 
uninfected In four of the group in AAdiose stools Endameba Justolytica 
AA'^as found, amebic dysenteiy deA^eloped, but they recoA’^ered fiom it 
It AA^as clearly shoAvn that Endameba coli and Endameba histolytica ma} 
become established as parasites m the colon of man, through his inges- 
tion of the c}st forms Feedings of the motile forms of these organ- 
isms did not shoAv conclusively, hoAvever, that they might not also be 
infectious folloAvmg ingestion Stiangely enough, attempts to inoculate 
animals with Endameba Justolytica, both by feeding of cysts and by 
rectal injection of motile forms, did not result m infection m seAen 
monkeys, tAvo cats, six kittens and one pig 

Marchoux Avas the fiist to earn amebic dysentery fiom animal to 
animal by inoculating one animal AAuth the infected stool of anothei 
He spoke of the ease Avith which the cat is thus infected, and succeeded 
in carrying one strain of Endameba Justolytica through nineteen animal 
passages Wenyon,'*^ using stools of human beings containing cysts 
and motile forms of Endameba histolytica to infect the fiist animal, 
carried one stiain thiough four submoculations in cats Similar propa- 
gation of animal dysentery, by inoculation fiom animal to animal, Avas 
carried out by Darhng,®^ Dale and Dobell, Mayer,®® Sellers and Leiva®' 
Werner, Wagener and others Attempting to insuie the survival of 
animal strains of Endameba Justolytica, Sellaids and Baetjer®® intio- 
duced the motile forms of this oiganism into the cecum by means of 

55 Darling, S T The Identification of the Pathogenic Entamoeba of Panama, 
Ann Trop Med 7 321, 1913 

56 MaA'er, Martin Khmsche, morphologische und experimentelle Beobach- 
tungen bei A.mobenerkrankungen, Arch f Schiffs-u Tropen-Hjg 23 172, 1919 

57 Sellards and Leu'a (footnote 49, first reference) 

58 Wagener, Edna H A Precipitin Test in Experimental Amoebic Dvsenterv 
m Cats, Umv Calif Pub Zool 26 15, 1924 

59 Sellards, A W , and Baetjer, W A The Propagation of Amoebic 
Dj senterj m Animals and the Recognition and Reproduction m Animals of Atj pical 
Forms of the Disease, Am J Trop Dis 2 231, 1914 
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a needle In this way, they earned one strain through eleven geneiations 
of cats with positive infections resulting in about 100 per cent as con- 
trasted with positive infections in 65 per cent of animals that received 
injections by lectum Sellards and Leiva went a step further in the 
operative inoculation of animals In addition to the injection of the 
infective material into the cecum by means of a syringe and needle, they 
ligated the bowel at vaiious levels below this point and reported the 
pioduction of dysenteiic lesions above the hgatuie in all of three kittens 
used They emphasized the value of stasis foi the production of 
infection in the animals that weie given injections Sellards and 
Theilei carried out the same operative piocedure with the introduction 
of the cysts of Eiidamcba histolytica, and demonstrated the ability of 
the parasite to excyst within the colon of the experimental animal 

Early expeiimental work tending to show that Endameha histolytica 
and Endameha tetragcna aie probably environmental modifications of 
the same organism was that of Werner In the attempted propagation 
of animal strains by inoculating one animal with the positive stool of 
another, he succeeded in carrying three stiains of Endameha tetiagena 
through five, three and one animal passages and carried one strain of 
Endameha histolytica through six 

Cutler ® was the first to succeed with cultures of Endameha histoly- 
tica for inoculation into animals Although some have doubted that 
Cutler was able to grow Endameha histolytica, it is now known that he 
may have grown them and probably did (see study 1) His cysts in 
cultures given by mouth infected fii'^e of the six kittens used, wheieas 
rectal injection of the motile forms, from culture, infected the only 
kittens used The cultivated organisms of Boeck and Dibohlav^'’ and 
of Drbohlav were found to be infectious With them, the rectal 
injection of motile forms of Endameha histolytica from culture produced 
amebic dysentery in 65 pei cent of the sixteen kittens used It was 
their obseivation that length of life under cultivation did not modify 
infectivity The recent work of Kessel confirmed the observations 
of previous woikeis with leference to the infectiousness of cultuies of 
Endameha histolytica 

Dobell and Laidlaw reported that the addition of rice starch to 
the culture medium in -which Endameha histolytica is giown apparently 
destioyed their infectivity foi cats They gave se^en cats rectal injec- 

60 Sellards and Leiva (footnote 49, second reference) 

61 Sellards, A W , and Theiler, Ivl Investigations Concerning Amoebic 
Dj'sentery, Am J Trop Med 4 309, 1924 

62 Drbohlav (footnote 18, third reference) 

63 Kessel, J F Amoebiasis in Kittens Infected ivith the Djsenter 3 ' Amoeba 
from Acute and Carrier Human Cases and with the Tetranucleate Amoeba of 
the Alonkey and the Pig, Am J Hyg 8 311, 1928 
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tions of the thirteenth subculture of Endamcha histolytica grown in a 
stai ch-containing medium, with negative results in all It was their 
belief, based on the results obtained with one inoculated animal, that 
this infectivity, once lost, could not be restoied by cultivation on 
mediums fiee from starch That the conclusions of Dobell and Laidlaw 
are not strictly justifiable was shown by Rees,®'* who introduced the 
motile forms of Endameha histolytica giown on starch-containing 
medium into the bowels of experimental animals in which the colon had 
been occluded by ligature near the rectum In this wa}'^, he produced 
infection with Endameha histolytica in about 50 pei cent of the animals 
used 

Abscess of the Livei in Expei iniental Animals — The development 
of abscess of the hvei in artificiall}'^ infected animals was first described 
by Marchoux in the case of a cat that died of amebic dysenteiy 
Similai obseivations were reported later by Craig, Weiner, Huber, 
Wen} on,® Dale and Dobell, Ma)^er and otheis Harris®® observed 
abscesses of the liver in two of thiee very young dogs inoculated lectallv 
with stool fiom a dysenteric patient 

Special Methods — Special methods of handling the experimental 
animals ha^e included the administration of a preliminary cathartic 
(Losch, Rees®®), prehminaiy starvation (Rees®®) and the administra- 
tion of an anesthetic for the injection of infectious material, both for 
operative intioduction and for simple injection through a catheter by 
lectum (Sellaids and Leiva,'*® Sellards and Theilei, Rees,®' Sanders®®) 
Attempts to produce stasis after inoculation have varied from the simple 
expedient of holding the cat head down for a few minutes after the 
injection (Dale and Dobell), through temporaiy plugging of the anus 
(Boeck and Drbohlav*®), sutuie of the anus (Kartuhs,"**^ Kovacs ■‘®) 
and ligation of the bowel below the site of operatne injection (Sellards 
and Leiva,®® Sellards and Theiler,®*^ Rees®®) In only one case was 
stool from a dysenteiic patient injected diiectly into the liver of an 
animal (Werner^') This was done in a guinea-pig, with negative 
results 

64 Rees, C W Experimental Amoebiasis in Kittens, J Parasitol 14 125, 
1927, The Infectivit\ and Pathogeniciti of a Starch-Fed Strain of Endamoeha 
Histobtica, ihid 15 131, 1928 

65 Harris, H F Expenmentell hei Hunden erzeugte Dysenteric, Virchows 
Arch f path Anat 166 67, 1901 
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7 1, 1929 

68 Sanders, E P Changes in the Blood Cells of Kittens Resulting from 
Infections with Endamoeha Histolytica, Am J Hvg 8 963, 1928 
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Animal to Anwial Inoculation — Infection earned from animal to 
animal by rectal inoculation with the stool of the infected cat resulted 
in the widest possible A'ariations both in the incidence of “takes” and 
m the number of animals through which the difteient strains of End- 
ameba histolytica were carried Werner maintained 3 strains of 
Endanieha tetiagena foi 5, 3 and 1 passage, i espectively, and 1 strain 
of Endanieba histolytica for 6 passages Wenyon® earned a strain 
obtained from the stool of a human being through 4 passages By 
operative inoculations, Baetjer and Sellards carried 2 strains of 
Endanieba histolytica from men for 11 generations Wagener and 
Thomson earned Endanieba histolytica from the stool of the human 
being through 6 passages by the use of 23 cats In maiked contrast 
with these modest results are the reports of Marchoux, who earned 1 
strain through 19 passages, of Mayer, who earned 3 stiains through 
32, 39 and 49 passages, respectively, with positive lesults in 86 5 per 
cent of 126 kittens used, and of Dale and Dobell, who carried 1 strain 
of Endanieba histolytica through 43 animal passages in 120 kittens In 
the work of the latter, amebic infection failed to develop in only 12 of 
139 kittens The high proportion of infections obtained by Dale and 
Dobell may be due, m part, to the fact that their mateiial for inoculation 
was obtained by washing the opened bowel of a recently killed dysenteiic 
animal with 0 9 pei cent solution of sodium chloi ide and adding the 
scraping of the mucosa to obtain a rich suspension of Endanieba 
histolytica 

Incubation — The period of incubation, as determined for the com- 
monly used cat, varied from one day (Dale and Dobell, Wagener and 
Thomson) to twenty (Baetjer and Sellaids’^®) This varied definitely 
with the age of the animal (Sellards and Leiva®~), and was shorter m 
those which weie younger It vaiied, also, with the nature of the 
inoculation, being longer m animals inoculated by the feeding of cysts 
(Dale and Dobell) In the attempt to fix moie accurately the time of 
onset of amebic infection in the experimental animal, Sellards and 
Leiva did not lest the diagnosis on the examination of stools passed 
spontaneous!}’-, but detei mined the onset of infection by the examination 
of stools obtained by means of an enema Kovacs accomplished the 
same end by the use of a glass rod inseited into the rectum of the animal 
that had been given the injection 

Modification of Viudence of Endanieba Histolytica — Widely vary- 
ing opinions are held concerning the effects of passage through animals 

70 Baetjer, W A , and Sellards, A W Continuous Propagation of Amoebic 
D\senter} m Animals, Bull Johns Hopkins Hosp 25 165, 1914 

71 Wagener, Edna H , and Thomson, Margaret D Experimental Amoebiasis 
in Cats from Acute and Chronic Human Cases, Univ Calif Pub Zool 26 267 
1924 
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and of aitificial cultivation on the virulence of Endameba Instolytica 
Respecting the effects of passage through animals, it is believed, on the 
one hand, that this inci eases the infectivity of the protozoon (Baetjer 

and Sellaids,"® Meyer, Sellards and Leiva®^), and on the other hand, 

that passage decreases its infectivity (Werner, Darling®®) Darling 
ascribed the loss of virulence to the gradual i eduction in size of 
Endameba Instolytica by passage thiough animals, until it finally leaches 
a unmucleated cyst stage in the fourth or fifth subpassage, after which 
it ceases to be infectious Wagener expressed the belief that viiulence 

IS unaffected Cultuial modification of Endameba Instolytica was seen 

by Sandeis, who observed loss in the infectivit) of Endameba Instolytica 
grown aitificiall}’’ Boeck and Drbohlav did not find a change after 
prolonged cultivation, whereas Dobell and Laidlaw found complete, 
unrestorable loss of viiulence m Endameba Instolytica grown on starch- 
containing mediums 

Wagener and Thomson alone found the resistance of the experi- 
mental animal to infection with Endameba Instolytica to be increased 
by previous attempts at inoculation 

Choice of Eipeiimental Animal — In attempted inoculations of 
animals with Endameba Instolytica, the dog and the cat usually have 
been used Darling described spontaneous dysentery in the dog due 
to Endameba histolytica, but usually the dog has been somewhat lefiac- 
toiy to infection with this organism (Losch, Uplavici) The cat, and 
particularly the young kitten, became the animal of choice This animal 
IS easy to procure and is highly susceptible to infection with Endameba 
Instolytica and presents, when infected, ulcerative intestinal lesions 
closely resembling those of man The gumea-pig, although frequently 
used (Uplavici, Werner, Baetjer and Sellards,’® Chatton,'* Wagener 
and Thomson), has proved refractory, when infected, this animal does 
not present S3unptoms of dysenteiy, and shows a peculiar tumor-hke 
lesion of the involved bowel rather than the usual ulceration (Baetjer 
and Sellards,’® Chatton ^^) Only two have reported the development 
of amebic lesions in the inoculated rabbit (Huber, Thomson ’'®) This 
animal remained free from intestinal symptoms and the intestinal lesions 

72 Darling', S T Entamoebic Dysentery in the Dog, Proc M A Isthmian 
Canal Zone 6 60, 1913 

73 Baetjer, W A , and Sellards, A W The Behavior of Amoehic Dysentery 
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toms of the Disease in Man, Bull Johns Hopkins Hosp 25 237, 1914 

74 Chatton, E Realisation experimentale chez le cohaye de I’amehiase intes- 
tinale a’Entamoeha dysentenae. Bull Soc Path exot 10 794, 1917, L’amehiase 
intestinale experimentale du cohaye a Entamoeba dysentenae. Arch Inst Pasteur 
de Tunis 10 138, 1918 

75 Thomson, ^Margaret D Experimental Amoebiasis in the Rabbit, Univ 
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that developed weie far from comparable with those of the human being 
The monkey has been used occasionally (Walker ‘and Sellaids, Dale 
and Dobell, Kessel but is subject to the development of spontaneous 
dysentei) and has within its intestinal tiact parasitic amebas that aie 
indistinguishable fiom those of man and that are believed (Dobell and 
Laidlaw) to be identical with them The rat has been used in the 
experimental production of amebic dysentery by many (Werner Wag- 
ener and Thomson, Bitig,'® Lynch,"" Kessel,’’® Chiang’®) The woik 
of Lynch and of Chiang tended to show that the monkey may be a 
carriei of Endameba histolyhca, at least, with the mouse (Kessel ®°), it 
fiequently harbors confusing parasitic intestinal amebas Less fre- 
quently used animals are the chicken (Uplavici) and the pig (Walkei 
and Sellards, Wagener and Thomson, Kessel®^) 

In the literature dealing with animals for experimental pioduction 
of amebic dysentery, the teims “cat” and “kitten” have been loosely 
used, the general term “cat” often including the kitten even when this 
IS not expressly indicated. 

The domestic cat, as found throughout the world, varies widely in 
appearance and actions and may present enough diftei ences in i esistance 
to infection with Endameba histolyhca to explain, in pait, the varying 
results obtained by investigators woiking with the native cats of widely 
separated countries So far, no investigator has named the species of 
cat used by him in his experimental work Chatton alone remarked 
on the special resistance of the native cats of south Tunis to infection 
with Endameba histolytica Until it is shown that the domestic cat, 
wherever found, offers approximately the same resistance to experi- 
mental amebic dysenterj'-, the lesults of experiments in inoculation con- 
ducted with Fells chans of China or of Felis manual of Egypt should not 
be compared unciitically with those obtained with the domestic cat of 
America (Felis domestica) 

In my selection of the animal best suited for the experimental woik 
to be undertaken, evei3hhing pointed toward the kitten Although foi 
all the commoner laboratory animals native parasitic intestinal amebas 

76 Brug, S L, quoted by Wenyon (footnote 5) 

77 L 3 nch, K M The Rat a Carrier of a Dysenteric Amoeba, JAMA 
65 2232, 1915 

78 Kessel, J F Methods of Obtaining Amoeba-Free Rats for Experimental 
Infection with Intestinal Amoeba, Univ Calif Pub Zool 20 401, 1923, Experi- 
mental Infection of Rats and Mice with the Common Intestinal Amoebae of Man, 
ibid 20 409, 1923 , The Distinguishing Characteristics of the Parasitic Amoebae 
of Culture of Rats and Mice, ibid 20 490, 1924, footnote 63 
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have been described (Hegner and Taliaferro,®- Craig,®® Wenyon,®^ 
Knowles ®‘‘), certain authors excluded the cat fiom the list of animals 
enumerated (Craig,®® Hegnei and Taliaferro, Wenyon®^) Among 150 
kittens obtained from the streets of Peiping, Kessel ®® found 3 ill with 
amebic dysenter}^ W enyon was of the opinion that the only ameba 
of the cat is the tiue Endameha Jnsfolyhca This comparative freedom 
of the cat from native amebiasis, the availability of the animal, the ease 
with which it IS handled, its susceptibiht}' to infection with Endameha 
histolytica and, finally, the chaiacter of the intestinal amebic lesions, 
determined my choice 


Table 3 — Data Couccimng Cases Winch Fnimshcd Matenal foi Inoculation 
of Animals, Results of Inoculations 


Case 

Age, 

Xr 

Sex 

Where 

Contracted 

Duration of 
&j mptoms 

Stool 
According 
to History 

Forms Used 

Animals 

Used 

Amebia 
SIS in 
Rittens 

9 

38 

E 

Texas 

No definite 
number of 
dajs 

Formed 

Motile forms 
and cj sts 

4 

Absent 

10 

25 

M 

Mexico 

3 months 

Formed 

Cysts 

2 

Absent 

11 

83 

M 

Texas 

2 or 3 years 

Formed 

Motile forms 

o 

o 

Absent 

12 

53 

M 

Eorto Rico 

No historj 
of djsenterj 

Formed 

Motile forms 

2 

Absent 

13 

22 

M 

Illinois 

1 jear 

8 to 9 each daj , 
with blood 

Motile forms 

4 

Absent 

U 

so 

M 

Texas 

1 year 

S to 20 each daj , 
occasional blood 

Motile forms 

4 

Present 
m one 

0 

22 

E 

Minnesota 

2 jears 

Early morning 
looseness 

Motile forms 

1 

Absent 

15 

48 

F 

India 

2 jears 

Formed 

Motile-forms 

3 

Absent 

5 

48 

E 

China 

24 jears 

5 to 12 watery 
stools each day 

Motile forms 

2 

Present 
m one 

8 

27 

M 

Illinois 

2 years 

5 to 14 each day, 
with mucus and 
blood, no salts 

Motile forms 

4 

Present 
m four 


MATERIAL INOCULATED AND METHODS USED 

The cultivated amebas used for inoculation in animals were the vigorous strain 
A and the longer-lived but less vigorous strain H, previously described Both 
were grown on Locke’s egg-serum medium of Boeck and Drbohlav, to which w'as 
added rice starch as recommended by Dobell Acriflavme in the proportion of 
1 30,000 W'as added to the medium of strain H for a portion of its life 

Stools containing Endameba histolytica were obtained from ten patients who 
during the course of this experimental work (table 3) presented themselves at the 
klaio Clinic for diagnosis and treatment Of these patients, only four had at 

82 Hegner, R W , and Taliaferro, W H Human Protozoologj (Mono- 
graph), New' York, The Macmillan Companj, 1924, pp 47-90 

83 Craig, C F A Manual of the Parasitic Protozoa of Man, Philadelphia, 
J B Lippincott Company, 1926, p 37 

84 ICnow'les, Robert An Introduction to Medical Protozoology, w'lth Chapters 
on the Spirochaetes and on Laboratory Methods, Calcutta, Thacker, Spink & 
Companj, 1928, pp 39-78 
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the time active intestinal symptoms Of the remaining six, two did not give a 
history of previous dysentery, while all but the four mentioned did not have, 
or had only very mild, intestinal symptoms 

The infected stools of kittens that had been given injections were also used 

For the purpose of introducing the infective material from either a culture 
or a stool, a S cc glass Luer syringe was fitted with a rubber catheter tip so 
cut as to give a usable length of about 10 cm (Wenyon) ^ This tip was flexible 
enough to follow the anatomic course of the bowel and yet stiff enough to over- 
come the ordinary resistance to its introduction This catheter-tipped syringe was 
also used for the introduction of material into the stomach by way of the mouth 
in the “feeding” experiments 

Cultural material was always fluid enough to require no dilution for use with 
the syringe Usually, tvpical dysenteric stool, free from particles of feces, could 
also be used undiluted If the character of the stool was such that it could not 
be introduced by means of the syringe, it was diluted with warm physiologic solu- 
tion of sodium chloride or tap water, was greatly broken up and was filtered 
through one layer of coarse gauze When possible, feces were injected undiluted 
and immediatel}’^ after being obtained 

In the selection of cultivated amebas for inoculation m animals, only those m 
tubes that showed good growth of live amebas were used They were kept at 
incubator temperature throughout Immediately before the amebas were to be 
used, the upper two thirds of the fluid portion of the medium in the selected 
tubes was siphoned away, the remaining fluid was agitated to stir up the ameba- 
containing starch sediment, and a heavy mixture of amebas and starch granules 
was thus obtained with a small amount of fluid Of this mixture, from 3 to 4 cc 
was used for each animal and never more than 5 cc 

It was necessary to transport the material from patients’ stools some distance 
before it could be used experimentally There was thus an appreciable lapse of 
time between the reception of the stool and its use During this time, an effort 
was made to protect it against cooling In one instance, a stool containing the 
motile form of Eiidavieba histolytica, that had been kept m the incubator for 
three hours before use, produced amebic dysentery in all four inoculated half- 
grown kittens 

Special care was not used to protect cyst-containing material from culture or 
man against cooling 

For the simple injection of material by bowel or stomach, no preparation of 
the animal was attempted For rectal injection, the catheter was inserted as far as 
it could be easily and safely passed, the material was slowlj" injected, and the 
animal was held head down for a variable time, up to as long as ten minutes, as 
suggested by Dale and Dobell Occasionallj , moderate attempts were made to 
produce earlv postinjection stasis by the simple expedient of Boeck and Drbohlav^^ 
of plugging the anus with cotton and sealing it over with collodion This was 
hard to apply, remained a most uncertain length of time, and fell far short of 
producing the degree of stasis that resulted from the use of a ligature or suture 
Because it was difficult to determine the value of this procedure, it was used only 
with some of the earlier inoculations 

Animals were prepared for operative inoculation by the ivithholding of food 
for twenty-four hours The abdomen was opened under anesthesia, the injection 
was made into the cecum by means of a small needle, and in some instances the 
colon was ligated in its lower portion by means of nonabsorbable material In 
all operative inoculations, cultural material only was used, this necessitated only 
a small needle and no particular care of the puncture wound in the bowel Fol- 
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lowing the operation, the animals were offered water and milk, but forced feeding 
was not attempted Early postoperative recovery was remarkable, and it was 
impossible to distinguish, b}^ the actions of the animals, between those with ligated 
colons and those without 

For the diagnosis of djsentery in the inoculated kittens, the appearance of 
diarrhea alone could not be relied on It was necessary to find Endameba his- 
tolytica in the stool of the cat For this purpose, the suspected animal was given 
a rectal injection of a small amount of warm physiologic solution of sodium 
chloride by means of a syringe and catheter arrangement similar to that used for 
inoculation (Sellards and Leiva Without removal of the tip of the catheter 
from the bowel, manipulation resulted in drawing into the sjringe some of 
the injected fluid stained with feces, blood and mucus, m some part of which the 
motile forms of Endameba histolytica were found, if the cat was infected The 
estimation of the period of incubation was, m all cases, based on, the time of 
the appearance of Endameba histolytica in the stools and not on the time of onset 
of intestinal symptoms Occasionallj% the time of incubation might have been 
found to be shorter by an earlier examination of the stool Finally, all positne 
infections here reported were later confirmed by postmortem examinations 

Since the study of the lesions in the intestine of the infected dysenteric animal 
was the primary object of the experimental work, no animal was killed to procure 
material for animal to animal inoculation Infected stool was obtained by means 
of the syringe and catheter in a manner similar to that exercised in obtaining stool 
for examination This resulted often in a smaller quantity of material than was 
desired, and may explain, in part, mv inability to carry the infections of the 
animals through a long series It made possible, on the other hand, the use of 
the same animal as a source of supply over a period of one or more days, and 
so far as can be determined, left the intestinal lesions of the donor cat unmodified 
for later study 

From an examination of tables 4 to 7 inclusive, in which the details of the inocu- 
lations are given, it will be seen that some of the animals were used as many as 
four and five times , that an animal marked “negative” in one mav appear as 
“positive” m another , that m some instances the same animal was used repeatedK 
at such short intervals that the estimate of the incubation period indicated is of 
no value, since the infection may have resulted from an injection other than the 
last A stud 3 ’' of the dates indicating the order of inoculation will show that the 
animal that showed negative results one or more times later showed positive 
results Concerning the infecting injection, it can be said only that the so-called 
negative animal was considered to be negative if it seemed well and if examination 
of Its stool gave negative results The object throughout was the production of 
lesions of amebic dysentery, and not a critical studj of the susceptibility of the cat 
to infection with Endameba histolytica 

RESULTS 

Inoculation of Animals zvtfli Ciiltmes of Endameba Histolytica — 
Although Dobell and Laidlaw stated that the artificial cultivation of 
Endameba histolytica in mediums containing rice starch apparently 
destroyed their mfectivity for animals, the fiist of my experiments 
in inoculation was undertaken with a iich culture of Endameba histo- 
lytica, strain A, previously described, giown in the medium of Boeck 
and Drhohla\ , Locke’s egg-albumin, to which rice starch had been added 
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The first kittens available foi this woik were young, some as young as 
fourteen days, and the moitahty among them was high owing to causes 
othei than the expeiimental manipulations With cultuies of strain A, 
thiiteen inoculations were made in five animals, kitten 2 was used three 


Table 4 Data Cancel mug Inoculation of Ammah with Cultuies of 

Endameha Histolytica 
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Nonopentne inoculations iMth culture 

Kittens 

Infected 

Operative inoculations -nith cultuie 

Kittens 

Infected 

Total number inoculated with cultures 
Total number of Kittens 
Total number infected 


Summary 


21 

7 

0 

11 

11 

3 

32 

16 

3 


* Eeceived injection of culture of ameb.i free intestinal contents 


times and kitten 3 five times Twice, cysts obtained on cultivations 
weie given by mouth With these exceptions, inoculations weie made 
with motile forms by rectum In spite of then youth, amebic dysenteiy 
did not develop in any cat of this group 



382 


ARCHIVES OF PATHOLOGY 


In the woik with cultuies of stiain H, only tiophozoites were used 
These introduced into the colon by lectal injection gave negative lesults 
When cultuies of this stiaiii were introduced directly into the cecum 
by means of a needle, amebic lesions developed in thiee of eleven kittens 
opeiated on In one of the three the result was positive in spite of the 
absence of stasis, for the bowel of this kitten had not been occluded 
by ligature (table 4) Kitten 6 was given a rectal injection of the same 
stiain, four times, with negative results, wheieas, following opeiation, 
its intestinal content contained motile amebas, but intestinal lesions were 
not found (see study 3) Kitten 7 remained uninfected following four 
rectal injections of strain H, but became infected after the fifth, or 
operative, inoculation Two kittens which served as controls for those 
operated on, and which had been given injections of cultures made from 
stools that were free from amebas, gave negative results 

Besides the control kittens, inoculation from culture was attempted 
thiity-two times m sixteen animals, with infection resulting m only 
thiee Those in which infection resulted all fell in the opeiative gioup 
of eleven kittens The incidence of infection was 27 pei cent In 
twenty-one nonopeiative inoculations in seven kittens, infection did not 
occur 

In view of the lack of knowledge concerning the possibility of modi- 
fying the virulence of Endameba histolytica, and of the fact that 
injections into animals were not made with the stools from which the 
cultures of strains A and H were grown, it is impossible to conclude 
fiom the results of the experiments here described, that the addition 
of lice starch to the medium m which the amebas weie giown had 
reduced their infectivity It is evident from the operative results with 
strain H that it is still infectious for cats In spite of the lack of 
conclusive evidence, the impiession remains that rice staich does reduce 
the infectnit) of artificially giown Endameba histolytica, at least as 
far as the eftect on cats is concerned 

Inoculation of Animals with Mateiial Dei wed fiom Human Beings 
{Table 5) — In preparation for the examination of stools of patients 
with parasites, as piacticed at the Mayo Clinic (see study 1), magnesium 
sulphate is taken before breakfast on the daj^ that the test is to be made 
This may not be carried out m the case of a patient who at the time 
of examination has active diarrhea Since the resulting stools for 
examination usualty are fluid, onty the histoiy of the cases can indicate 
whether the fluid stool was usual for the time oi was the lesult of the 
ph}, sic In the light of the histones subsequently studied, it was found 
that only foui of the ten patients whose stools weie used for inoculation 
veie haMng dysentenc s-smptoms at the time of examination and may 
not have taken a preliminary dose of magnesium sulphate (table 2) 
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■ Of the four stools fiom cases of active dysenteiy, only one failed to 
pioduce amebic dysentery in kittens Of the three stools that produced 
amebic lesions, one infected one of three kittens, one infected one of 
two and one infected all of four The patient (case 8) from whom 
the last stool was obtained is known to have taken no preliminary 
magnesium sulphate, the animals that weie given injections of this 

Table S — Data Concerning Inocnlatwn of Animals zvith Endameba 
Histolytica ft out Human Beings 
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Summarj 

Inoculations from positn e stools of human beings 
Kittens inoculated 
Kittens infected 


patient’s stool were larger than normal, being about one-half giown 
Two were returned to then cages as soon as the injection was made, 
whereas two weie held head down foi ten minutes following the injec- 
tion The peiiod of incubation was long because of the size and 
presumable age of the kittens, and holding the kittens head down failed 
to modify the lesults 

Cysts from the stools of two human beings were used foi the 

inoculation of kittens by feeding, two for each stool, with negative 
lesults in all 
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Both cysts and motile foims from the stools of human beings were 
used foi injection into twenty-thiee kittens The injections weie given 
b}" mouth and by bowel, a total of twenty-nine times, with infection 
resulting six times This is an incidence of 26 per cent of kittens used 
and of 20 7 per cent of injections 

hiocnlahon of Ammals zvith Stools of Infected Kittens — Infected 
stools of nine kittens were used as material for injection into ten kittens a 
total of fourteen times, with positive lesults in three (table 6) Kitten 
32 was given injections four times, once of material from kitten 7 and 
three times of mateiial from kitten 34 In this case, the peiiod of 

Table 6 — Data Coiicei mug Inociilatwii of Annuals zvith 
Positive Stoots fiom Kittens 
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Summarj 
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* Given injections of fecal matornl from kittens 'nluch had been inoculated 'nith Endameba 
histolytica and in 'nhicli diarrhea had developed but lesions had not 

incubation must be indefinite, foi any one of the last three injections 
may hate produced the disease The infection from kitten to kitten 
was not carried beyond the thud subpassage in any case These data 
are in marked contiast tvith those of Sellards and Baetjer,"’® who earned 
a strain fiom animal to animal for eleven generations, of Dale and 
Dobell, who carried a strain for forty-thiee passages, and of Mayer, wdio 
earned strains through animals for thirt}-two, thirty-nine and fifty-nine 
passages, respectively In mj tvork how^evei, as already explained, no 
animal w^as killed for the sake of the infective intestinal material 

In the ten infected kittens, the stools of which could be examined 
during life for diagnosis, the peiiod of incubation varied from one day 
m nine dajs wnth an average of five dajs (table 7) The period of 
incubation w as shortei in the younger cats 
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SUMMARY OF STUDY 2 

Cultuies of strains of Endamcha hi<;tolyhca, not pieviously tested 
for vnulence, failed to infect kittens, except in those instances in which 
the infective mateiial was intioduced opeiatively dnectly into the cecnm 
of the expel imental animal The propoition of animals infected by 
this last means was 27 per cent 

No animal was infected by the use of stools fiom patients free from 
symptoms of dysenteiy The stools of all but one of the patients who 
presented symptoms of active dysenteiy caused infection, the lesiilts 
in SIX of fourteen expeiiments weie positive, an incidence of 42 8 
per cent 

Thnty per cent of animals that received injections of the infected 
stools of cats that weie ill with amebic dysenteiy became infected Sur- 
vival of the infection beyond the thud subinoculation did not occui 


Table 7 — Incubation Pciwd in Auwials Injected zvith Endanicba Histolytica 


Kitten 

Source of Materi il 

Incubation, Dajs 

14 

Culture strain H 

ft 

O 

28 

Stool of human being 

3 

35 

Stool of human being 

7 

36 

Stool of human being 

s 0 

38 

Stool of human being 

9 

37 

Stool of human being 

9 

41 

Stool of kitten 

1 

42 

Stool of human being 

0 

32 

Stool of kitten 

3 

89 

Stool of kitten 

3 


* Of the nnimals represented m this table, kitten 14 Bas infected by operation, all others 
b> rectal injection Kittens m which inoculation was by operative methods, and in which the 
rectum was tied, are not included in this table 


The use of cysts for inoculation, both those from cultuie and those 
from the stools of human beings, gave negative lesults 

The effect of passage through animals on the virulence of Endameha 
histolytica could not be determined 

Evidence is not presented to show that the resistance of the experi- 
mental animal to Endameha histolytica is inci eased by pievious attempts 
to infect It with this oiganism 


tTo be Concluded) 




BASAL CELL CARCINOMA 


A STUDY or EIGHT HUNDRED AND THIRTY-SIX CASES " 

MAY OWEN, MD 

rORT WORTH, TEXAS 

The term basal cell carcinoma is used to designate caicmoma aiising 
fiom the basal cell layei of the epideimis and retaining to a large extent 
the characteristics of basal cells Reports in the hteratuie indicate that 
pi unary basal cell carcinoma of the mucous membrane is not common 

The work piesented was undertaken for the purpose of determining, 
if possible, whethei or not basal cell carcinoma, with its low grade of 
mahgnanc} , occurs primarily on the mucous membranes, and to study 
the relation of the basal cell carcinoma having its origin on the skin to 
the so-called basal cell caicmoma having its oiigin on the mucous mem- 
brane A recent lepoit of two cases of basal cell carcinoma of the 
cervix suggested the possibilit}'^ of a highly malignant squamous cell 
carcinoma being confused with a basal cell caicmoma I had oppor- 
tunity to study the tissues from these cases, and I believe that the leport 
in question concerns active squamous cell carcinomas In both cases, 
the history was that commonly noted in cases of highly malignant 
squamous cell carcinoma In one case there was extensive pelvic 
metastasis, and the patient lived less than nine months after the onset 
of symptoms, in the other case, the patient lived less than twenty-two 
months after the diagnosis had been made 

REVIEW OF THE LITERATURE 

Basal cell caicmoma, or lodent or lacobean ulcei, was first desciibed 
b} Jacob ^ in 1827 His desciiption has not been essentially modified 
slow giowth, peculiai condition of the edges and the surface of the 
ulcei, absence of contamination of the neighboring lymph nodes and 
distribution in the region of the eyes Following this report, Hutchin- 
son,- m 1860, leported a clinical case in which the lesion occuried on 
the skin of the groin Until this time basal cell caicmoma had been con- 
sidered peculiai to the face 

Kiompecher,® in 1900 lepoited his histologic observations on basal 
cell caicmoma He concluded that the oiigin is in the basal cell layer 

Submitted for publication, April 22, 1930 

Work done in the Section on Surgical Pathology , the Mayo Chnic, Rochester, 
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1 Jacob Arthur, quoted b\ Little Brit J Dermat 27 145, 1915 

2 Hutchinson, J Rodent Ulcer of the Forearm, Tr Path Soc , London 
48 220, 1860 

3 Krompecher E Der drusenartige Oberflachenepithelkrebs, Beitr z path 
Amt u 7 allg Path 28 1, 1900 
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of the epidermis, and he suggested the classification of cutaneous cai- 
cinomas into basal cell and spinal cell carcinomas This has been widely 
accepted Following the work of Krompecher, the giowths became 
known as basal cell caicinoma, oi epithelioma Boiiman ^ opposed this 
theory that basal cell caicinoma has its origin in the basal cell layei of 
the epideimre, and maintained that it oiigmates in cell rests and becomes 
united to the epidermis only secondaiily 

Cohnheim = was of the opinion that in the eaily stage of embiyomc 
development more cells aie pioduced than aie lequiied foi building up 
the part concerned, so that theie lemains unappiopnated a quantity of 
cells that because of their embryonic chaiacter aie endowed with a 
capacity foi piolifeiation Fuithermoie. the eaily slow giowth is due 
to the poor blood supply, and as soon as the lesion penetrates the deeper 
tissues and receives a better blood supply, giowth is more rapid 

Walker,® Malloiy," Paul,® Johnson® and otheis believed that basal 
cell carcinoma has its oiigm from haii follicles, sebaceous glands, 
sweat glands or a combination of these Blasdell believed that it 
has Its origin in seborrheic patches or senile patches of the skin, and 
Ewing,^^ that it arises perhaps exclusively fiom the basal cells, often 
from misplaced and embryonal gioup of such cells, but the noimal 
transformation into squamous cell entirely fails 

Cleveland and Paul,^® in 1920, stated that the type of epiblastic 
development depends on the situation of the cells They gave as an 
example the epiblast covering the choi ionic villi, which foi ms a syn- 
cytium and Langhans’ layei of cells, while other cells similaily deiived 
foim the epideimis on the surface of the body That is, m spite of 
the unifoimity of origin and piesumed equality of potentialities, the 
highest development of the cells depends on the sti uctui es among which 
they find themselves situated in regaid to the whole body 


4 Borrman, Robert Die Entstehung und das Wachstum des Hautcarcmoms, 
Ztschr f Krebsforsch 2 1, 1904 

5 Cohnheim, J F Lectures on General Pathology (Translation), London, 
The New Sydenham Society, 1889-1890, vol 2, p 760 

6 Walker, Norman The Pathology of Rodent Ulcers, Tr Path Soc London 
45 172, 1894 

7 Mallory, F B The Principles of Pathologic Histology, Philadelphia, 
W B Saunders Company, 1914, pp 371-373 

8 Paul, Norman Observations on the Origin, Causation and Treatment of 
Rodent Ulcer, M J Australia 1 85, 1923 

9 Johnson, F H The Treatment of Rodent Ulcers ('Basal Cell Epithelioma) 
with Especial Reference to Recurrence, Lancet 1 389, 1926 

10 Blasdell, H E Basal Cell Carcinoma, J Kansas M Soc 23 338 19^3 
1919, p 457^’ ^ Diseases, Philadelphia, W B Saunders Company, 


12 Cleveland, J B , and Paul, Norman 
An Analysis of Sixty Australian Cases, M 


Rodent Ulcers and Allied Growths 
J Australia 1 407, 1920 
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Kyi le explained the failui e of the cells of basal cell carcinoma to 
differentiate and become keratinized as noimal basal cells do on the 
basis that the basal cell layei of the skin has two tasks to fulfil to 
differentiate into pavement epithelium and to act as the matiix foi the 
postfetal sebaceous glands without formation of squamous cells It 
follows that when tumors arising from the basal cell la}'eis diffei entiate 
into pavement epithelium, squamous cell carcinoma is foimed When 
the tumor arises fiom the cells acting as the matiix for postfetal seba- 
ceous glands basal cell caicinoma is fonned 

Lunford and Taussig lepoited 230 cases of supeificial carcinoma, 
89 of which were basal cell and 141 squamous cell The) made sepaiate 
analyses of the basal cell and squamous cell types of carcinoma and 
fuither divided them into those occuriing on the skin and those occur- 
iing on the mucous membrane Of 109 carcinomas of the skin, 89 
(81 65 per cent) were basal cell and 20 (18 25 per cent) weie squamous 
cell The 121 caicinomas of the mucous membiane were of the 
squamous cell t}pe 

In 194 cases of carcinoma of the tongue that I lecently lepoited,^® 
I did not obseive a basal cell carcinoma 

i\Iartzlofif studied 387 cases of carcinoma of the ceivix and con- 
cluded that basal cell caicinoma with its low giade of malignancy does 
not occur m the ceivix He divided carcinomas of the cervix into thiee 
groups, basing the classification on cell diff ei entiation (1) spinal type 
of cancel cell, (2) transitional type of cancel cell and (3) the fat spindle 
t)pe of cancer cell Maitzloff believed that the last t}pe coiiesponds 
to Kiompecher’s basal cell caicinoma, but in his senes it proved to be 
the most malignant 

There is a striking similarit}^ between the observations of Biodeis 
and those of iMartzloff in caicinoma of the ceivix In Martzloff’s senes, 
47 per cent of the patients with spinal cell caicinoma, 24 2 per cent with 
the transitional type of caicinoma, and 9 5 per cent with fat spindle cell 
t}pe of caicinoma lemamed well for five }eais aftei opeiation These 

13 Kvrle J Beitrag zur Frage der Basalzellengeschv ulste der Haiit, Arch 
f Dermal u Sjph 121 246, 1916 

14 Lunford, C J and Taussig, Laurence Superficial Epitheliomata Cali- 
fornia & AVest aied 25 740, 1926 

15 Oven Ma^ Lesions of the Tongue with Special Reference to Their Loca- 
tion Texas State J j\Ied 22 693, 1927 

16 Martzloff K H Cancer of Cer\ix Uteri, Variations in j\Ialignanc\ of 
Different Varieties, Northwest j\Ied 25 127, 1926 

17 Krompecher E Zur vergleichenden Histologie der Basaliome, Ztschr f 
Krebsforsch 19 1, 1922-1923 

18 Broders A C The Grading of Cancer and Its Practical Application, 
Arch Pith 2 376, 1926 
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coiiespond, lespectively, to Brodeis’ cases giaded 2 with good lesults in 
53 33 pel cent, those giaded 3 with good lesults in 21 56 pei cent and 
those giaded 4 with good results in 9 52 pei cent None of these types 
conformed to the basal cell caicmoma of the skin as legaids lack of 
malignancy 

Vinson/^ in a senes of 159 cases of caicmoma of the esophagus, did 
not see a basal cell caicmoma In all except two cases the malignancy 
was giaded high In the two cases of low grade malignancy the neo- 
plasm occuiied on old strictuies which had been caused by lye and 
which had been lepeatedly dilated They conesponded moie oi less to 
carcinoma expeiimentall} produced by tai, which is often of a low giade 
of malignancy So fai as I am awaie, basal cell caicmoma has not been 
pi oduced expel imentally 

Conti aiy to most other authoiities, Kiompechei lepoited that in 
his ohseivation basal cell caicmoma oiigmates on the mucous membiane 
of the uteius, esophagus, laiynx, nose and sinuses He described the 
neoplasm in these situations as foiming long, naiiow, concave bands 
with indefinite bordeis This he consideied as being a sepaiate type of 
basal cell carcinoma He also believed that the tumois desciibed by a 
numbei of pathologists as endotheliomas, cylindiomas and mixed tumors 
of the salivai*y glands are foims of basal cell caicmoma According to 
his obseivations, about half of the malignant tumois of the nose and a 
third of those of the laiynx coiiespond to the basal cell type, the nose 
IS the most common site (twenty-nine of sixty) and the larynx is the 
next most common (fifteen of fifty) Howevei, taking them as a whole, 
he has found the occuiience of basal cell caicmoma much moie lare on 
the mucous membiane than on the skin 

New-’^ and Figi -- nevei obseived that a basal cell caicmoma 
originated on the mucous membrane of the tiachea, laiynx, mouth nose 
or sinuses 

Biodeis,-® m his repoit of 362 cases of caicmoma of the cavities and 
internal oigans of the head and neck, did not mention a basal cell carci- 
noma He studied the clinical and pathologic aspects of carcinoma 
thoroughly and divided the lesions into groups according to their degree 
of cell diff ei entiation In the inici oscopic study of thousands of 

19 Vinson, P P Personal communication to the author 

20 Krompecher, E Zur Kenntnis der Basalsellenkrebse der Nase, der Neben- 
hohlen, des Kehlkopfes und der Trachea, Arch f Laryngol u Rhinol 31 443, 1918 

21 New, G B Personal communication to the author 

22 Figi, F A Personal communication to the author 

23 Broders, A C Epithelioma of Cavities and Internal Organs of the Head 
and Neck, Arch Surg 11 43, 1925 

24 Broders, A C Squamous-Cell Epithelioma of the Lip A Study of Five 
Hundred and Thirtv-Seven Cases, J A M A 74 656, 1920 
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caicinomas, he never obseived a tiue basal cell caicinoma of the 
Jacobean type having’ its origin on the mucous membiane 

DATA IN EIGHT HUNDRED AND THIRTY-SIX CASES 

The work reported here is based on the micioscopic study of 836 
cases diagnosed basal cell caicinoma, which weie obseiwed in the Mayo 
Clinic from August, 1915, to Januaiy, 1927 In eveiy case, the diag- 
nosis was made on the basis of a microscopic examination of excised 
portions 01 the whole lesion Special effort was made to asceitain the 
site of the original giowth and to obtain tissue for study Those cases 
m which tissue was not available and those m which there was any doubt 
as to the site of the original giowth were discarded I also made a 
careful microscopic examination of more than 500 specimens removed at 
biopsy from the cavities and internal organs of the head and fiom the 
neck, esophagus, bronchi, ceivix uteri, bladder and lectum, m no case 
did I observe a caicinoma that confoimed to the charactei istics of basal 
cell carcinoma or lodent ulcer of the skin The cases will not be 
reviewed in detail, a summaiy of some of the more geneial obseivations 
follows 

The aveiage age of the patients was a little more than 56 years, the 
youngest patient was aged 18 and the oldest 81 The condition was 
preponderantly one of the fourth, fifth and sixth decades In this senes, 
basal cell carcinoma was slightly moie than twice as common m men as 
m women In 774 cases (92 58 pei cent), the lesion occuried on the 
face and head, in 226 cases (27 03 per cent), on the nose Seven 
bundled and eighteen of the lesions weie simple basal cell. 111 were 
basal cell and squamous cell mixed, the squamous cell being giaded 
1 and 2 (fig 1), and 7 were pigmented basal cell carcinomas It may 
be this pigmented type that has led a few observers to consider the 
nevus as the origin of the basal cell carcinoma 

The material for the study of these 836 cases included only speci- 
mens lemoved at operation Three of these neoplasms, although 
resembling basal cell carcinoma, pioved, on caieful microscopic study, 
to be highly malignant squamous cell caicinoma, 1 was from the mucous 
membiane of the nose and 2 from the cervix As stated, on cursoiy 
microscopic examination, these three cases closely lesembled basal cell 
caicinoma, but on more careful study the}- were found to be squamous 
cell carcinoma graded 3 or 4 (fig 2) The tumors were almost wholly 
of undifferentiated cells containing many irregular mitotic figures and 
Aarjung greath in size, shape and number of nuclei The patient in 
each case gave a history of a tumoi of short duiation and extensive 
metastasis which coiroborated the microscopic data 

I was impressed with the frequency with which the tumors graded 
3 and 4 grew in the form of solid branching strands of closely packed 
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cells, and how readily the neoplasm could be mistaken foi basal cell 
carcinoma The cells were rather less regulai in form and chaiacter of 
nuclei than is usual m caicmoma of the skin The clinical couise of the 
highly malignant squamous cell carcinoma is moie lapid than that of 



Fig 1 — Mixed basal cell and squamous cell carcinoma (X60) , a, basal cell 
carcinoma, b, squamous cell carcinoma, of malignancj graded 1 



Fig 2 — A, squamous cell carcinoma of the cervix, originally diagnosed basal 
cell carcinoma (X 100) , malignancy graded 4 B, squamous cell carcinoma from 
the mucous membrane of the nose, originally diagnosed basal cell carcinoma 
(X 100) , malignancy graded 4 The patient had extensive metastasis 

the basal cell carcinoma , there is often metastasis, and the cells are only 
slightly differentiated 

The basal cell caicmomas studied, besides the familiar rodent ulcer, 
compiised many flattened, iriegulai patches and smooth, elevated, 
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lounded masses Most of them were chai actei ized by slow giowth, 
smooth peaily borders and gianular bases often coveied by a dnt}'’- 
brown ciust In none of the cases were the lymph nodes involved As 
a itile, the lesions occuried singly, but they were sometimes multiple 
Although the lesion was carcinomatous in stiuctuie, the cells did not 
penetrate fai into the deeper tissues 

The structuie of these growths vaiied gieatly The stroma was 
eithei abundant or scanty The lelatively bulky compact masses of cells, 
connected by naiiow stiands of similai cells, lay in artificial spaces, from 
which they readily shrank on hardening Theie was a tendency to 
concentric ariangement of the cells which foimed the masses, the greater 
percentage of which showed a marginal palisade or a layei of columnai- 
like cells The laige masses often contained clear areas in which were 
small amounts of degenerating mucus In another type, the growth 
assumed moie the appearance of fingei-like piocesses, often sepaiated 
into lacunae that suggested in geneial glandulai caicinoma or adeno- 
cai cinoma 

The tumor cells resembled the basal cells of the epideimis, and weie 
small and polyhedral or spindle-shaped, and one, two or more layers 
thick These cells weie chaiacteiized by a cylmdric oi spindle shape, a 
small amount of cytoplasm, a large amount of nucleai mateiial, which 
took the shape of the cell and stained much moie intensely than the 
average squamous cell, and by the intimate relation of the cells to each 
othei 

It has been geiieially behevedAhat basal cells do not possess piickles 
01 budges Broders,-® howevei, was convinced that they do Mallory 
stated that rarely is theie a hint of the foimation of the intei cellular 
budges 01 piickles I studied a number of specially piej^ared sections 
and am able to coiroboiate Brodeis’ observations In order to demon- 
stiate satisfactorily the intercellular budges oi prickles in basal cell 
caicinoma, it is necessarj^ to cut the sections fiom 2 to 3 micions thick 
and stain them caiefully With the usual technic, the cells aie too 
closel} packed to peimit the finest cytologic studies Because of the 
piesence of prickles in some cases in both basal cell and squamous cell 
caicinoma, it is sometimes difficult to diffeientiate these two types 

Mitosis IS often found in basal cell, as well as m squamous cell, 
carcinoma Howevei, theie is a question as to its lelative significance 
in basal cell carcinoma 

COMIIENT 

The diMsion of caicinomas into squamous cell and basal cell foims, 
as well as into caicinoma of the mixed tumoi type and adenocarcinoma 

25 Broders, A C Personal communication to the author 
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IS of moie than academic inteiest The distinguishing featuies are deter- 
mined h}^ the amount of cell diffeientiation Anothei feature of this 
cellular classification is that a paiticulai giowth may not be entiiely of 
one type but may be mixed Particulaily is this tiiie of the basal cell 
and squamous cell carcinoma It is only natuial that this should be so, 
since the noimal cells fiom which caicinomas spiing aie not widely 
separated, noi do they diffei widely in their natuie Montgomei\ 
lecently called attention to the mixed basal cell and squamous cell oi 
transitional caicinoma and applied to this the teim basal-squamous cell 
caicinoma He lepoited fifteen cases m which he showed that m the 
transitional foims the prognosis is seiious as compaied with that in the 
basal cell caicinoma 

Since a high peicentage of caicinomas desciibed by some wnteis as 
basal cell aiising fiom the mucous membiane of various oigans, such as 
the ceivix, esophagus, mouth and sinuses, metastasize, if the grade of 
malignancy is not too low, and since they grow more lapidly than basal 
cell carcinoma of the skin, the geneialization seems justifiable that if 
epithelial tumois can be definitely identified as foiming peails oi if they 
grow rapidly and destructively and metastasize, and consist to a laige 
extent of undifferentiated cells, they may not be consideied basal cell 
carcinoma It is well known that m basal cell caicinoma, if the cells 
once gam access to mucous sui faces, they i apidly involve most, oi all, of 
the exposed surfaces, and a lelatively large tumor results without 
metastasis 

Eaily, as well as lecent, wnteis have been unanimous in their belief 
that the basal cell carcinoma arises from the basal cell layei of the 
epidermis oi its appendages, and almost all have considered the logical 
necessity of selecting some point of origin Few have contended that 
the basal cell carcinoma also develops from the basal cell layer of the 
mucous membrane My own studies induce me to attribute its oiigin 
to the basal cell layer of the skin In this series of 836 cases, I was 
unable to find a true basal cell carcinoma having its oiigin on the 
mucous membrane However, a number of growths had extended fiom 
the skin to the mucous membrane, paiticularl) those near the eyes and 
nose In some cases there was even extensive destiuction of the oibit 
and its contents 

SUMMARY 

Since Jacob, in 1827 , fiist described basal cell caicinoma, or rodent 
ulcei, repoits and studies of these tumors have appealed with compaia- 
tive frequency Basal cell caicinomas have been confused microscopic- 

26 Montgomery, Hamilton Basal-Squamous-Cell Epithelioma, Arch Dermat 
& Sj^ph 18 50, 1928 
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ally with nevi, endotheliomas, sai comas, caicmomas (mixed tumor type) 
and highly malignant squamous cell carcinomas Ceitain of the moie 
recent writers have been unable to confiim the observations of Krom- 
pecher and others with regard to the occurrence on the mucous mem- 
brane of basal cell carcinoma with its low grade of malignancy 

My observations have been similar in many respects to the obser\a- 
tions of others, but a recent report of two cases of basal cell caicmoma 
of the ceivix suggested a leview of the entire subject However, my 
stud}'^ of 836 cases of basal cell carcinoma seems to show that carcinomas 
having their origin on the mucous membrane lack the benign charactei- 
istics of basal cell carcinomas, or rodent ulcers of the skin I have 
emphasized the contrasting characteii sties of the basal cell carcinoma, 
or rodent ulcer of the skin, and the so-called basal cell carcinoma with 
its oiigin on the mucous membrane 

CONCLUSIONS 

M}' obseivations do not indicate that true basal cell caicmoma may 
occur on the mucous membrane 

The leview of cases in this papei lends weight to the contention that 
carcinomas having their origin on the mucous membiane lack that low 
grade of malignancy which the basal cell carcinomas that are situated on 
the skin possess 

It would seem rather hazardous to diagnose as basal cell carcinoma a 
tumor having its origin from the basal cell layei of the mucous mem- 
biane when theie are present metastasis and rapid extensive growth 
consisting chiefly of undiffeientiated cells or cells showing squamous 
characteristics This tumor seems to be a squamous cell caicmoma 



NEUROMUSCULAR CHANGES IN AMYELIA AND 
THEIR RELATION TO THOSE OF CONGENITAL 

CLUBFOOT - 


R J DITTRICH, MD 

WICHITA, KAN 


Although theie is a wide gap between anatomic conditions in 
aniyeha and those in congenital clubfoot, there is neveitheless a i emote 
relationship between the two which indicates that the difterence in their 
construction is meiely one of degiee of involvement Congenital club- 
foot has at various times been consideied a deformity hi ought about b> 
a neuromusculai imbalance of the foot, manifested by a piedommance 
of ceitain muscle gioups ovei then antagonists This conception has 
been largely the result of clinical obseivation, although a consideiable 
amount of evidence of stiuctuial changes m the neuromusculai mecha- 
nism has been contributed by anatomic investigation In a lecent 
aiticle,^ I piesented evidence to show that congenital clubfoot may be 
produced by an abnoimal development of the peioneal neive This 
structure has ceitain embiyologic pecuhaiities by which duimg intra- 
uterine development it may he exposed to haimful influences that are 
instrumental in pi eventing the normal outgiowth of a portion oi all 
of Its constituent neiwe fibeis as they pioceed fiom the spinal cord As 
a direct consequence of a loss of neive substance to the muscles sup- 
plied by these nerves, a deficiency occuis m the syneigy of opposing 
muscle groups controlling the position of the foot 

In his discussion of amyeha, Ei nst - stated that pi actically all mal- 
foimations of the cential nervous system aie the lesults of varying 
degrees of the same distuibance in development, namely, a deficient 
anlage of the medullary plate or an incomplete closure of the medullaiy 
groove With complete absence of the coid, the musculatuie of the 
tiunk and the extiemities may he piesent and even supplied with neives 
The muscles can develop completely without the influence of the medul- 
lary canal, and only in extra-uterine life do they become dependent on 
the motor nervous system That the musculatuie can develop normally 
without the motor nerves has also been shown expei imentally in fiogs 
by lemoving the anlage of the brain and coid 


' Submitted for publication, 24, 1930 
From the Pathological Laboratory of St Francis Hospital 

1 Dittrich, R J Pathogenesis of Congenital Club-Foot (Pes Equino- 
varus) An Anatomical Study, J Bone & Joint Surg 12 373, 1930 

2 Ernst, P Storungen der Entwicklung, m Aschoff, L Patholoc^ische 
Anatomie, ed 2, Jena, Gustav Fischer, 1911, vol 2 
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The object of this study was to investigate the condition of the 
muscles and nerves of the lowei extremities m am} eha and to determine 
m what lespects they diffei fiom those found m congenital clubfoot 

DESCRIPTION OF SPECIMEN 

The specimen studied was a new-born girl with multiple malformations The 
child was born of a first pregnancj' The date of the mother’s last menstrual 
period vas IMaj^ 9, 1929 Fetal heart sounds were last heard on Dec 24, 1929, and 
delivery occurred on Dec 26, 1929 The history stated that no roentgen or radium 
treatments had been given to the mother 

The skin of the specimen was dark and somewhat macerated In some areas, 
the discoloration of the skin indicated hemorrhage This was most marked on 
the dorsum of the right foot The head showed a marked defect of the posterior 
portion (anencephah ) The upper extremities appeared normal There was an 
eventration of the anterior abdominal wall allowing the contents to protrude 
The spine shoved marked k 3 phosis in the dorsal region, and the skin over this 
area was absent, the result evidentlj' of pressure necrosis The muscles of this 
region were small and poorl} developed The right foot was in a position of 
equinovarus, and the left foot m a position of calcaneovalgus The left leg was 
larger than the right 

Examination of the muscles of the legs showed that the anterior muscles of 
the left leg were larger and better developed than those of the right leg This 
vas most noticeable m the tibialis anterior, less so in the extensor hallucis and 
the extensor longus digitorum The peronei on each side were not clearlj’^ difter- 
entiated and appeared to be fused The posterior muscles were about equal in 
development and 3olume on the two sides The right tibialis anterior, in addition 
to being smaller than the left, was distinctly pale and consisted of fine fasciculi, 
which were easily separated 

In the thighs, both portions of the sciatic nerve were present and no difference 
between the nerves on the two sides was shown They were gravish brown The 
peroneal nerve on the right side Avas followed down into the leg and was seen to 
give off branches to the muscles The branches to the muscles were fine filaments 
and were more numerous than ordinarily 

On both sides, the cutaneous portions of the superficial peroneal nerves were 
present and had a normal glistening appearance 

The spinal column consisted of the vertebral bodies with small rudimentarv 
pedicles projecting onlj' a few millimeters from the bodies There was no trace 
of a spinal cord from the upper dorsal to the midsacral segments SeAeral of the 
\ertebral bodies were found to have well formed centers of spongj^ bone 

Mia oscopic Obseivations — The controls used in this investigation were the 
same as those used m the determination of the anatomic condition of the muscles 
in a case of clubfoot ^ This was necessitated by the impossibility of finding a 
suitable control in a case of aniAelia The muscle from which control sections 
\\ ere made v as the extensor carpi ulnaris 

The appearance of certain muscles of the legs was studied bj means of the 
hematoxjlm-eosin staining method 

The right peroneus longus showed a general narrowing of the muscle fibers 
and an increase m the number of nuclei All fibers show'ed a moderate loss of 
sarcoplasm and occasionally fragmentation Cross-striations w'ere present in all 
fibers klain small hemorrhages were found m the muscle tissues Numerous 
dilated blood Aessels were noted throughout the section 
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A section of the right gastrocnemius showed an increase in the number of 
nuclei, a general narrowing of the fibers and a moderate loss of sarcoplasm 
Cross-striations were present in all the fibers, although in some they were indis- 
tinct Fragmentation was noted in some fibers, and numerous small hemor- 
rhages were seen There w^as an increase in the number of blood vessels These 
also w'ere dilated 

The right tibialis anterior showed a slight increase in the number of nuclei 
Considerable variability w-as noted in the si/e of the fibers, some being normal 
but most of them being narrow'ed Cross-striations w'ere present in all fibers, but 
loss of sarcoplasm was not as marked as in the other muscles of the right leg A 
few small areas w^ere present in which there w-as complete loss of muscle sub- 
stance and replacement by fibrous tissue Several small hemorrhages w'ere noted 
The blood vessels were dilateil but w'ere not increased in number 

The left peroneus longus showed a marked increase in the number of nuclei 
and a distinct loss of sarcoplasm Cross-stnations could be seen in all fibers, 
although in some they were not clear Individual fibers show'ed fragmentation 
Numerous small hemorrhages w'ere present Blood vessels were increased m 
number and dilated 

The left gastrocnemius disclosed wnde variation in the appearance of the 
fibers iMost fibers were narrowed, at times to one third or one fourth of their 
normal width, and show'ed an increase m the number of nuclei, together with loss 
of sarcoplasm Cross-striations W'ere present in all fibers, but indistinct in some 
There were numerous small areas of hemorrhage and many individual red blood 
cells scattered throughout the muscle Among the atrophied fibers were some 
wFich were more normal in appearance These showed a more intense staining 
reaction, clear cross-striations and no increase m the number of nuclei, and w^ere 
approximately normal in size (fig 1) 

In the left tibialis anterior, most of the fibers were shgbtly narrower than 
normal No increase in the number of nuclei and only a mild loss of sarcoplasm 
were noted Cross-striations were normal There W'as no increase in the number 
or dilatation of blood vessels 

Microscopic examination of the nerves w'as limited to a study of cross-sections 
of the sciatic nerves, the specimens being obtained at the level of the distal por- 
tions of the thighs The nerve tissues w'ere embedded in gelatin, sectioned and 
stained with hematoxylin and eosin and by the Spielmeyer methods 

The left sciatic nerve was larger than the right 

The most striking feature of the nerve tissues was the large number of blood 
vessels These were dilated, frequently having a thin wall, and were well filled 
Hemorrhages of variable extent were found in both sections, mostly in the 
epineurium and the perineurium (fig 2) 

By means of the hematoxjhn-eosm staining method, numerous sheath cells 
were seen, which had a normal appearance No fibrosis, sclerosis or degenerative 
changes were noted With the Spielmeyer staining method, the nerves showed a 
rather uniform distribution of myehn, although myehnization was incomplete 

ANALXSIS OF ANATOMIC CHANGES 

The alteiations in the muscles weie mostly such as would be expected 
m beginning simple atrophy They consisted almost entirely of nan ow- 
ing of the fibeis, an inciease in the number of nuclei and loss of sai co- 
plasm The specific fibei stiuctuie was letamed, and cioss-stiiations 
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weie seldom lost The onl} e\idence of degeneiative atiophy consisted 
of a few small aieas m which the muscle stiuctuie had entirely dis- 
appeaied and was leplaced by fibious tissue 

From a study of the condition of neives and muscles, theie is no 
leason to believe that the position of the feet was m any way dependent 
on the functional activity of the difteient gioups of muscles of the leg 
On the light side, with the foot in a position of equinovaius. the atiophic 
piocess was appi oximately equal m the thiee muscles examined It 
may be significant that on the left side, with the foot m a position of 
calcaneovalgus, the tibialis anteiioi was giossly piopoitionately laiger 
than the other muscles, and that micioscopically it had a moie normal 
appearance tiowevei, in the absence of connections wnth the cential 
nervous system, it is not likely that the position of either foot was pio- 
duced by musculai activity The position of the feet is inteipieted as 
the result of mechanical influences, such as pressure conditions in uteio 
oi wdiatevei eftect may have been pioduced by the pull of the inactive 
muscles 

A simple ati ophy of the muscles as seen in this case is m distinct con- 
tiast with the degiee of atiophy found m congenital clubfoot, in which, 
even at the same stage of development, the atiophic piocess is more 
pronounced, at times proceeding to a complete disappeai ance of muscle 
stiucture and to fibious degenei ation The diffeience in the degree of 
atiophy may be attiibuted to the fact that, m one case, theie is no 
musculai activity whate\ei, wdiereas, in the othei, certain muscles aie 
undei 1101 mal neivous contiol As a result of the action of the noimal 
muscles, the denervated muscles aie moie oi less continuall}'- subjected 
to stiains, which would acceleiate the atiophic piocess 

The pathologic changes in the neives were cleaily not extensne 
With the exception of vascular changes — hemorrhage and hypeiemia — 
the nerves piesented a noimal appearance, if it is borne in mind that 
the incomplete myehnization was noimal for this stage of deielopment 
of the fetus 

The occurrence of hemoiihage m association wath congenital abnoi- 
malities was repeatedly emphasized by Bagg in his investigations of 
the effects of loentgen rays on descendents of ii radiated white mice 
He described the foimation of localized blood clots in the poitions of 
the extremity which subsequently showed various types of deformity, 
such as clubbing, syndactylia, polydactyha or amputation Beaii,^ who 
made an analysis of the anatomic conditions of such defoi unties in 
white mice, concluded that the underlying disturbance was a deficiency 

3 Bagg, H J Hereditary Abnormalities of the Limbs, Their Origin and 
Transmission, Am J Anat 43 167, 1929 

4 Bean, A M A Morphological Analysis of Foot Abnormalities Occurring 
in Descendents of X-Raved Mice, Am J Anat 43 212, 1929 
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in the blood vessel and neive suppl} to these regions The influence 
of muscle action was considered as a factor in the pioduction of the 
deformity, although it was eMdent that this could not explain all the 
features 

H3^peremia as seen here in the nerves and muscles was desciibed 
by Ki) ono ® as a common observation m the endocrine glands m cases 
of anencephal}^ As it has not been found in the muscles and nerves m 
congenital clubfoot, it seems that it is closely related to extensive defects 
of the central nervous system 

With reference to changes in muscles and neives as seen in con- 
genital clubfoot, it will be recalled that certain muscles frequently show 
alteiations consisting of var3ang degrees of atiophy The neives, on 
the other hand, when subjected to anatomic examination m piacticalty 
all instances, have failed to reveal any distinct abnormality, although 
there is a decided diminution m electrical excitability In order to 
asciibe defoimities of the feet, such as clubfoot, hollow foot, etc, to 
1 emote disturbances, such as malformations m the lowei part of the 
spine. It IS necessary to considei the medium b 3 which such long-range 
effects ma3' be brought about An association of deformities of the 
foot with defects m the lower part of the spine would require only one 
tactoi to be considei ed — an interference with the normal development 
or function of the neives m the lumbar and sacral legions As a rule, 
pathologic changes aie lacking m the neives supplying the muscles that 
are definitely atrophic — a factoi which has led to the conclusion that 
there is merely a physiologic interruption of contmuit3'’ The absence 
of anatomic abnoimahties m the nerves ma3' right^'^ militate against 
an3 conception that deformities of the foot are the results of develop- 
mental defects in the lumbosacial spine However, m Mew of the 
fact that a similai appearance of the nerves ma3r accompan3'^ complete 
anweha as seen m this case, it would be difficult to contiadict the 
possibiht3'^ of this mode of development solel3'^ on the giound of negative 
changes m the neives The observations indicate that although visible 
structural changes are not present in the nerves, the3^ ma3r be func- 
tionall3 deficient Also the question is laised as to wh3^ there should 
not be more extensive degenerative changes m the peiipheral nerves 
since following section of a nerve vv'allerian degeneiation begins m a 
few dav s 

Anothei impoitant question suggested b3’' this case is that of m3^elo- 
d3splasia a congenital aplasia or h3"poplasia of a portion of the spinal 
cord a condition frequenth used as an explanation for the occurrence 
of motor, sensor3 vascular and tiophic disturbances of the lower 

5 Kivono H Die pathologisclie Anatomic cler endokrinen Organe bei 
‘\nencephalie Virchows Arch f path Amt 257 441 1925 
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extremities While a case of amyelia at first sight may appear to 
be an example of myelodysplasia m its more severe form, it is necessary 
to distinguish between primary congenital defects due to intrinsic dis- 
turbances and secondary degeneiative processes due to extiinsic influ- 
ences It will be recalled that in the case under investigation the 
peripheral nerves were fully developed even to the point of myehnization 
This, according to the outgiowth theory of His, indicates that the 
spinal cord was present m the early embryonic stages for a period of 
time sufficient to allow the neives to develop Also in this specimen 
there was a complete absence of the lammai arches and of the pedicles 
of the vertebrae, which oidinaiily sen'^e as a protective covering foi 
the spinal cord Under these conditions, it is appaient that the absence 
of the spinal cord was due to a pressure neciosis as a lesult of lack of 
protection This leads to the conclusion that the primar}’^ defect of 
development was that of the osseous portions of the spinal canal This 
seems to haimomze with the idea that in cases of congenital clubfoot 
resulting from mteifeience with the development of ceitain nerves in 
the lumbosacral area, the primai} influence is a defect in the bony stiuc- 
tures 

SUMMARY 

A study of the muscles of the lower extremities in a case of amyelia 
indicates that the muscular alteiatioiis aie similar to those found in con- 
genital clubfoot, with the exception that the changes are not so far 
advanced The appearance of the sciatic neives in amyelia is similar 
to that of the nerves in congenital clubfoot, with the addition, in the 
former, of a marked degree of hyperemia The relationship of the 
spinal canal in amyelia to the spinal cord indicates that the primary 
defect of development is that of the bony portions of the spine 



THE CHANGES OF THE SPLEEN IN SUBACUTE 
BACTERIAL ENDOCARDITIS 

HERBERT FOX, MD 

PHILADELPHIA 

The copious literature on subacute bacterial endocarditis of the 
Sti eptococciis viudans type contains few references to the morbid 
anatomy of the spleen It is the purpose m the following pages to put 
on record the results of observations on five cases at the University 
Hospital and the examination of twenty histologic prepaiations afforded 
me by others Preparations have been received from the following 
Dr McCordoch of St Louis, six, Dr Paul of Yale, four, Dr Bauer 
of the Pennsylvania Hospital, three , Dr Black at the Philadelphia Gen- 
eral Hospital, three, Dr Case at the Graduate Hospital, three, and 
Dr Reimann at the Lankenau Hospital, one The records of the cases 
m Philadelphia were personally reviewed, while those in St Louis and 
New Haven were examined and approved as true viudans endocarditis 
by those who sent the material Only cases m which autopsy had been 
perfoimed and m which during life or at postmortem examination or 
both Sti eptococciis vn idans was isolated from the blood were accepted 
In addition, the cases were reviewed with Horder’s criteria in mind 
Tliey all showed fever, endocarditis, bacteria at some location and some 
evidence of embolic dissemination of the organism — petechiae, infarcts 
01 glomerulonephritis 

The principal information concerning the spleen m this disease can 
be obtained from Clawson’s articles ^ The organ is always enlarged and 
is greatei in size in malignant and in subacute endocarditis than in any 
other form or phase of this disease Infarcts form the most conspicu- 
ous moibid change, being found in 62 per cent of cases According to 
the present studies, these occur most often near the upper pole of the 
organ and somewhat more frequently on the posterolateral surface 
Suppuration is not common, but w'^as noted in five of the twenty-five 
records included heie The infarcts may participate m the enlargement 
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1 Clawson, B J An Anahsis of Two Hundred and Twenty Cases of 
Endocarditis, with Special Reference to the Subacute Bacterial Type, Arch Int 
Med 33 157, 1924, A Comparison of Acute Rheumatic and Subacute Bacterial 
Endocarditis, ibid 37 66, 1926 
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of the organ, and this is apparently confirmed by the figures m the 
present senes of cases The aveiage recoided weight of all the spleens 
IS 414 Gm The three without infarcts average 200+ Gm Neverthe- 
less, as will be seen latei in this paper, consideiable general hyperplasia 
and increase of blood can contribute to the enlaigement The cases of 
this series have been dnided, as well as possible from the description, 
into acute and subacute typical cases of vmdans endocai ditis and acute 
and subacute cases that are not perfectly typical It is interesting to 
note that in the more acute forms the spleen ranges in weight from 250 
to 320 Gm , while in the nioie protracted or more subacute cases the 
average weights range from 500 to 570 Gm 

Arnett and Clawson have separately shown that phenomena of infec- 
tion aie moie potent m enlarging the spleen than is passive congestion 
The foregoing statements and those that are to follow agree with then 
observations 

Concerning the more specific changes in the organ, it may be men- 
tioned that Libmaii and Aschoff called attention to the prominence of 
large mononuclears in all tissues, an observation that agrees with the 
presence of similar cells, especially of the so-called clasmatocyte type, in 
the blood, probably first noted by Hess ^ This is also consistent with 
the studies by Gay on the relation of these large mononuclears in strepto- 
coccal disease They do not, however, loom so large in the micro- 
anatomy of the spleen as one might expect fiom the investigations 
referred to 

The brief reports of the anatomy of two spleens removed by opera- 
tion during life in cases of subacute bacterial endocarditis may well be 
quoted here 

Reimann described the spleen fiom a case leported by Riesman ® as 
follows “There is endothelial hyperplasia, diffuse around the blood 
sinuses, just as in acute splenic tumor, e g typhoid The inference is 
that the patient had a long standing infection of very low virulence or a 
long standing toxemia ” 

Escudero and Merlo also reported a splenectomy in a case of this 
disease The spleen was laige and reddish puiple, with various infarcts 
and an acute perisplenitis at various sites Cultures were positive for 
vii idans organisms 

External to the spleen, but associated with it, have been noted 
thrombophlebitis and periarterial hemorrhage in the gastric wall It has 
been stated repeatedly that pus does not form in vmdans cases at least 
in a manner suggesting it to be the sole effect of the related streptococci 

2 Hess, F O Deutsches Arch f khn Med 138 330, 1922 

3 Riesman, David Chronic Septicemic Endocarditis The Splenomegaly 
Treatment by Splenectomy, J A M A 71 10, 1918 

4 Escudero and Llerlo Rev Soc d med mt 1 361, 1925 
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While this may be true the presence of polymorphonuclears in clumps 
of various sizes is a frequent observation 

With this brief survc}'^ of the pertinent literature, the analj'^sis of the 
changes found in the series of spleens that I have had may be under- 
taken The individuaht} of the changes peculiar to this disease lies less 
with the gross than with the minute anatomy, and the latter affords some 
idea of the character of the lesions that take place in the organ 

GROSS ANATOMIC CHANGES 

The spleen in the acute stages or lapidly piogiessmg cases assumed 
the appearance of an acute tumor of the congestive type — a moderately 
enlarged, purplish, soft organ, with a smooth, thin capsule, m which 
there was no capsular inflammation However, it was the exception to 
see the spleen at any stage without some perisplenitis, and as the 
chronicit}'’ advanced adhesions became more and more evident The 
pulp was usually soft and of a homogeneous purple until late m the 
disease , then it was firm and dull red Follicles and trabeculae never 
seemed overprominent, not even in the two cases that were known to 
have existed five months Nor did the larger blood vessels show to the 
naked eye any definite change The matters of weight and infarcts 
FaAe already been discussed 

MICROSCOPIC CHANGES 

The twent}-five cases of the present senes are divisible into thirteen 
that seem to fulfil all the requirements of subacute bacterial endo- 
carditis, while the remaining twelve are almost certainly acceptable, 3'^et 
not so convincing in their histoi^ and description The first group 
includes those that ran a rapid course and are called acute typical 
(three) , and those in which the history ran to five months and m which 
the clinicopathologic manifestations were less acute (ten) The spleens 
do not fall into perfectly corresponding groups, however In the acute 
cases and the more acute of the prolonged cases, there was a definite 
1 eduction of follicular size, and the lymphocytic pulp was loose and 
poor 111 small round cells The blood content was low, and the blood 
sinuses and vessels were not conspicuously distended Reticulo-endo- 
thelial cells were not prominent Pigment was normal in quantity 

In tbe more advanced cases, there was a sti iking change in that 
folliculai size mci eased and germ centers became more evident, reticulo- 
endothelial cells were vastly increased and much pigment was present 
The fill St group, then, suggests atrophy or at least, depressed activity 
of the tissue, whereas the second group leveals a pronounced activity of 
all the elements making up the organ 

The tnelve cases comprising the acceptable, but not perfect, 
examples of vutdans endocarditis are not leadity classified with the two 
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afoiementioned groups, but lesemble fairly well the second division 
The moie acute cases of this group aie like those of the typical subacute 
division, but in three of the five in the category there was a complicating 
mixed infection or unrelated concomitant change The atypical sub- 
acute group did not show splenic changes in discord with any other 
group, but the description given is not perfectly applicable 

Special Featiu es — The arterial spindles were not prominent features 
in the typical case, eithei acute oi subacute, whereas m the aberrant case 
they might be traced with ease This does not mean that in the typical 
case they were eiadicated, for they could be found clearly, but there was 
no prominence of them 

The condition of the germ center commanded attention in five cases 
by the presence of a coarse coagulum that filled the spaces between a 
mixture of large mononuclears, adventitial cells and a few polymorpho- 
nucleai s 

Clasmatocytes (this cellulai deteimmation being judged by the irregu- 
larity of size with laterally placed nucleus), vacuoles and phagocytic 
debus weie found m any numbei only in two typical cases The loca- 
tion was perivascular and peiifollicular Phagocytosis by large non- 
descript cells was observed m seven instances In one case, I was inclined 
to consider the consumed material as red blood cells, but I could not be 
assured of the correctness of this 

Gi aniiloinatoid Collections — In four cases, cellular accumulations 
were encountered that challenged attention They were sometimes 
perivascular or lateial to a vessel, or they were found without association, 
except, perhaps, that of being near a follicular border as if near a blood 
vessel They consisted of elongated nuclei of connective tissue type, 
with a few large, round mononuclears and an irregular scattering of 
polymorphonuclears The groups were not encapsulated, but around 
some there was a compression of adjacent cells and fibers that suggested 
a limitation The whole area suggested a Bracht-Wachter body of 
experimental endocarditis and diftered from the Aschoff nodule in the 
absence of large vacuolated cells and tbe moie orderly arrangement of 
that structure 

A formation possibly akin to this was seen in one case, a case 
of atypical endocarditis on a backgiound of pievious malaria Scars of 
a shape and position suggesting removed follicles were found The 
center was occupied by fibroblasts and granular debris 

Polymorphonuclear neutiophils were conspicuous in the spleen in. 
subacute bacterial endocarditis in this senes In all stages, typical and 
slightly atypical, these cells were scattered through the tissue singly and 
in small groups Nor veie they near infarcts The position of most 
of the polymorphonucleais was along cellular gioups that corresponded 
to lymphatic cords, adjacent to blood vessels, neai infarcts and in 
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folliculai centeis It cannot be stated that any one of these localities 
lepresented a chaiacteristic localization, unless the fiequency with which 
they were formed in germinal centeis is A\orthy of emphasis 

Eosinophils were moie numerous in this series of spleens than they 
A\ ere in another series from cases of splenic anemia Then distribution 
■was not chaiacteristic, but they i\ere peihaps most easily found wheie 
the neutrophilic pol3miorphonuclears occurred 

Disease of the blood a essels of the follicular centers and interlobulai 
septums was not a prominent change In supposedlj normal spleens, 
h} aline change of media and occasional obliterative endo-angiitis of small 
■vessels are well knowm There w'as no conspicuous increase of these 
lesions m the spleens in the cases of subacute endocarditis Onl}’^ twm of 
this series showed thrombo-angiitis of laige veins and in both cases 
this was in proximit} to infarcts Cunousl} enough, the blood vessels 
in this series of tw’-ent} -five w'ere recorded as markedl)’’ altered in onl} 
nine instances 

The capsular lesions consisted of fibimocellulai exudate that entered 
the lajers of the capsule as well as accumulated on its exterior The 
piocess seemed most active near tiabeculae. but the mateiial does not 
peimit this to be stated as an absolute observ’-ation The cells were 
chiefly large and small mononuclears, but occasional!} a few neutrophils 
w ei e mixed wnth them 

SUMMARY 

The outstanding features of the spleen in subacute bacteiial endo- 
carditis of the viudans type aie as follow's 

The most impoitant gross lesion is the mfaict Piactically even 
case shows perisplenitis wdiethei an infarct exists or not 

In early stages, the organ is not greatl} enlarged but suggests a soft 
splenic tumoi of the congestive type In the later stages, the organ is 
definitely enlarged as the result of hyperplasia of its constituent tissue 
and the inflammatory and hyperplastic changes incident to infarctions 
H3perplasia of hmphatic elements propei is not a featuie of this 
•disease, on the contiar}-, those tissues are inactive H3perplasia of cells 
of the reticulo-endothehal senes is not seen earl}'-, but appeals more 
eiident m the cases of longei duration 

Marked changes of the linings of blood vessels is not an outstanding 
pecuharit}' of this disease Evidences of destruction of blood are missing 
111 earl}", but present in older cases Degenerations and coagulation 
within germ centers are frequently observed 

Structures suggesting Bracht-M'achter bodies haie been seen several 
times Clasmatoc} tes aie occasionally seen, but rarely in any numbers 
Polymorphonucleai neutrophils are piominent as revealed in spleens of 
this series of cases of bacteiial endocarditis Eosinophils are also fre- 
quently seen 



THE EFFECT OF CERTAIN TOXIC SUBSTANCES IN 
BACTERIAL CULTURES ON THE MOVE- 
MENT OF THE INTESTINES 

IV THE production AND ACTION OF THE TOXIC SUBSTANCES OF 
BACILLUS DYSENTERIAE (SHIGA-KRUSE) 

E E ECKER, PhD 

AND 

B J WOLPAW, MD 

CI rVELAND 

It has long been known that toxic substances occui in bioth cultures 
of the Shiga-Kruse type of organisms A short review of the literature 
IS found in the work of Olitsk}'’ and Kligler ^ and an extensive study of 
the “toxinaemia and bacteriaemia dysenterica” was published by Posselt “ 

In most of the published experiments, signs of intoxication were 
observed in the rabbit and desciibed at the end of twenty-four hours 
following the injection of the toxic materials At this time, general 
weakness, paralysis of the extremities and diarrhea were faiily well 
established Howevei, knowledge is limited concerning phenomena 
occurring soon after the injection of the toxic filtrates and the effect of 
the latter on the movement of the intestines in the intact animal 

REVIEW OF THE LITERATURE 

Lucchim ® studied the action of the toxic products on an isolated strip 
of intestine and found that small and moderate doses of the toxic sub- 
stances produced an increase of tone and of rhythmic longitudinal move- 
ments, while larger doses arrested all movements Similai lesults were 
obtained when the products were heated at 75 C foi one hour Tadokoro 
and Suga ^ perfused isolated rabbit intestines with a potent filtrate and 
obseived increased peiistalsis with small doses and paralysis with largei 
doses As this action was exhibited after heating of the filtrate at 85 C 
for one hour, the authors concluded that it was due to other factors than 
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to the toxin itself This conclusion applies also to the work of Lucchini ^ 
Creazzo ^ pointed out that the toxic effect may be on the plexus of 
Auerbach The clinical symptoms in djsentery, it is suggested by 
Tadakoro and Suga, may be due to the stimulation of the accessory 
S 3 mpathetic nerves of the larger intestine instead of to a nonspecific 
reaction arising from a pathologic change in the mucous membrane 

Loeper ® recorded degenerative changes of nerve fibers and of cells 
of the plexuses m d3'^sentery of man, and these changes occurred par- 
ticularl3'- in the legion of Pe3'’er’s patches Lorentzen " found early m 
the disease changes in the ganglion cells of the intestine (Meissner’s 
plexus) in the form of vacuolization, pooi staining and necrosis The 
process may extend to the cells of Auerbach’s plexus These changes one 
must take into consideration when dealing with intestinal motility in 
this disease 

EXPERIMENTS 

The piesent report concerns a S3^stematic stud3’^ of the effect of the 
filtiates of stock and newl3’’ isolated cultuies of various ages on the 
movement of the small intestine in the intact rabbit and in the laparoto- 
mized rabbit, by the use of both the “pouch technic,” as described by 
Ecker and Rademaekers,® and the new method of Ecker and Biskind,® 
which eliminates eth3d carbamate (urethane) anesthesia 

Method — Strains 51, 52, 858, 859, 860 and 861 emplojed m these experiments 
were obtained through Dr G H Weaver from the American collection of culture 
t 3 'pes and vere all recently isolated when employed One strain was secured 
through Dr W B Wherr}'' and one strain (Deli) through Prof E P Snyders 
Strain 731 (A-2440) was supplied by Dr C TenBroeck, of Peiping, China The 
mediums employed were a 2 per cent Witte peptone ^eal infusion broth, with a 
pa of from 7 2 to 74, and the egg albumin broth of Olitsky and Kligler The 
organisms were grown at 37 C for various periods of time, and the cultures were 
passed through Berkefeld N candles and the filtrates tested for sterility From 
1 5 to 4 cc of the filtrates was injected into the marginal ear vein of the rabbit 
While the effect of a filtrate on the motiht)'^ of the laparotomized rabbit’s intestine 
was being studied, an intact control rabbit was given the same dose in order to 
determine the potency of the filtrate Additional animals, intact and laparotomized, 
received the sterile noninoculated broth, with no other effects than those described 
b\ us elsewhere (Ecker and Rademaekers *>) The filtrates were heated at 60 C 
for thirty minutes and at 100 C for five minutes to determine the effect of heat on 
their potenc} 

5 Creazzo Arch per le sc med 35 361, 1911 

6 Loeper, M Bull et mem Soc med d hop de Pans 43 196, 1919, Progres 
med 34 129, 1919 

7 Lorentzen, W Afirchows Arch f path Anat 240 184, 1922 

8 Ecker, E E , and Rademaekers, A J Exper j\Ied 43 785, 1926 

9 Ecker E E , and Biskmd, ]M S The Effect of Certain Toxic Substances 
m Bacterial Cultures on the Intestinal Alovement, II, Arch Path 7 204, 1929 
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The pouch method of Sollmann for the study of the rhythmic longitudinal 
muscle movements, as here employed, has been described elsewhere s The opera- 
tions were all performed under anesthesia produced by ethylcarbonate (2 Gm per 
kilogram), which was administered through a stomach tube Additional studies 
were made by the new method of Ecker and Biskind Prior to the experiment, all 
food was withheld for twenty-four hours 

The PiodiicUon of Toxic Filhates and Then Effect on the Rabbit — 
Table 1 summarizes the obseivations on the toxicity of filtiates of 
cultures of various ages The Wherry strain was giown in 2 per cent 
Witte peptone veal infusion broth for from twenty-four to one hundred 


Table 1 — Yield of Toxic Substances m Plain Bioth Cultiiics of Vaiwus Ages 

(Sham Wheuy) 


Rabbit’s 

Weight, 

Gm 

Age of 
Culture 
When 
Filtered, 
Hours 

Amount 

of 

Filtrate 

Injected, 

Oc 

Hour of 
Injection 

1,700 

24 

1 5 

10 15 

1,970 

24 

o 

o 

1 15 

1,450 

18 

1 0 

9 00 

1,508 

72 

1 0 

9 35 

1,850 

120 

1 5 

10 53 

2,300 


Sterile broth 

10 48 


filtrate 3, control 


Eesults 

At 11 12, respiration rate is variable, at 11 16, 
rabbit urinates and flattens, at 11 10, bind 
legs arc weak, at 11 40, rabbit recovers 
At 1 60, respiration rate is irregular, at 2 10, 
rabbit urinates, and hind legs are weak, at 
2 15, rabbit flattens, at 2 20, it recovers 
At 10 48, rabbit urinates and defecates, at 
10 55, there is marked defecation, at 11, mild 
paresis of hind legs is present and respiration 
is irregular, at 11 15, rabbit recovers, next 
day, in afternoon, it shows paresis of legs, 
is very weak, but recovers later 
At 10 15, rabbit urinates and has paresis of 
hind legs, at 10 20, it flattens and passes soft 
stool, at 10 35, it passes more soft stool, 
at 10 45, it has paresis of front legs, prostra 
tion and spasms, at 10 50, it has eomulsions 
at 10 55, it IS dead 

At 11 30, rabbit shows incoordination, at 11 45, 
its respiration is labored and it is nervous, 
at 11 50 it flattens, at 11 55, respiration is 
extremely labored and irregular, rabbit 
recovers 
No reaction 


and twenty hours, and the cultures were then filtered through a Berkefeld 
N candle and tested for sterility 

From table 1 it is seen that a definite reaction occuiied within one 
hour following the intravenous injection of the filtiate of the cultuie 
grown for twenty-four hours The animal inoculated with a filtiate of 
a three day old culture died in one hour and twenty minutes, thus 
demonstrating the occurrence of an early acute reaction This is com- 
parable to the more pionounced leaction that we have reported as 
obtained by the use of young cultuies of the paratyphoid gioup 

The majority of the animals survived the immediate leaction Rab- 
bit 6, inoculated with the filtiate of a forty-eight houi old cultiue, showed 
typical reactions of the nervous s)^stem on the day following the injec- 
tion, but no diarrhea In the case of this particulai stiain, then, a mini- 
mum of forty-eight houis of incubation in this broth was necessary to 
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obtain a maikedl}' toxic filtrate Since diarrhea was not common in 
these animals, we decided to use the egg albumin broth of Olitsk}'^ and 
Kligler and also other strains of the Shiga-Kruse organisms 

Table 2 gives a resume of these observations It is evident from this 
table that the organisms grown in egg albumin broth produced potent 
filtiates Early and marked reactions occurred in all the animals receiv- 
ing injections Intestinal reactions (diarrhea) were present in eight of 
the eleven rabbits receiving the injections These occurred in from 
foit}'-five to eighty minutes following the injections of the toxin 
Nervous symptoms were noted both early and late m all but one of the 
animals Two of the labbits receiving injections survived, and seven 
died within twenty-four hours Two otheis died on the third day fol- 
lowing the administration of the filtrate Two died within four hours 
aftei the injection of the filtrate Of the six strains of B dysenteiiae 
(Shiga-Kruse) employed, not one failed to produce a potent filtrate 
Severe diarrhea and paralysis were also pi oduced in animals that received 
saline washings of the Wherry strain grown for twenty-four hours at 
37 C in Kolle flasks on plain agar The washings thus secured were 
incubated at 37 C for three days prior to filtration 

Resistance of the Toxic Filtiates to Heat — In a series of experiments 
(table 3), we determined the effect of heat on the potency of the filtrates 
of three and five day old growths of two strains in plain broth and in 
egg albumin broth 

Heating of the filtrates of three and five day old growths of the 
Wherry strain at 60 C for thirty minutes and at 100 C for five 
minutes left the filtrates practically unaltered in potency The early 
reactions were similar to the reactions obtained following the injection 
of the nonheated filtrates Filtrates of the Deli strain grown foi thiee 
and for five days in veal infusion broth and heated at 100 C for thirty 
and for sixt}’^ minutes showed a definite decrease in potency On 
injection of a filtrate of a three day old culture of this strain heated 
at 100 C for one hour, the rabbits appeared weak and discharged a 
moderate amount of soft feces One of the two animals showed a 
moderate paresis of the hind legs Heating of this filtrate at 100 C 
for thirty minutes was insufficient to weaken the filtrate to the extent 
of the one heated at 100 C for one hour The reactions were marked, 
and one rabbit was found paralyzed, with a marked fecal discharge on 
the da)" following the injection The reactions noted following the 
injection of filtrates of this strain were of the nervous type The 
filtrate of a five day old culture of this stiain was greatly weakened 
following heating at 100 C for one hour The control animal died in 
three da)s with all the typical symptoms 



Table 2—} uld of Tone Substances m Egg Albmnm Bioth by Several Shams of 

B Dysenteiiae (Shtga-Ki use) 


Rabbit’s 

Weight, 

Gm 

Number 

or 

Name 

of 

Culture 

Age, 

Hours 

Amount 

of 

Filtrate 

Injected, 

Ce 

Hour of 
Injection 

2,100 

Cinei 

120 

1 5 

3 00 

1,950 

Cinci 

120 1 5 

(pew culture) 

1 45 

1,420 

731 

120 

1 5 

11 3" 

2,130 

731 

120 

20 

11 00 

1,003 

731 

72 

1 5 

10 25 

1,700 

51 

120 

1 5 

1 55 

1,000 

31 

120 

1 5 

10 50 

1,530 

SCO 

120 

1 5 

11 45 

1,530 

SCO 

120 

1 5 

11 05 

1,500 

859 

120 

1 5 

11 00 

1,900 

SCI 

120 

1 5 

11 20 


Eesults 

At 4 , rabbit is \cry excitable, at 4 15, it has 
convulsions, at 4 25, it has more convul 
sions and dies 

At 2 27, rabbit urinates, at 2 30, it flattens, 
has diarrhea and is nervous, at 2 45, 
shows marked diarrhea and at 3 10, 
tremors, at 5 30, it shows paresis of hind 
legs and lies on side, at 5 40, it has con 
vulsions, at 5 45, it is dead 

At 12, rabbit has marked diarrhea and at 
12 20, still more diarrhea at 12 24, it 
urinates, at 12 30, it has paresis of hind 
legs, it remains siek all afternoon and 
evening, next day it is very sick, lies on 
side and is paralyzed, it survives 

At 12, rabbit has diarrhea with urination 
and cramps, at 12 10, it passes liquid 
feces, at 12 12, more liquid feces and at 
12 27, a mucous discharge, it dies during 
the night 

At 10 43, rabbit defecates, at 10 47, it urin- 
ates, IS prostrated, swings from side to 
side, at 11 15, it passes soft fecal balls, 
at 11 35, there is marked defecation of 
soft stool, two days later, rabbit shows 
complete paralysis of front and hind legs 
and diarrhea and dies on the third day 
following miection 

At 2 40, rabbit urinates, at 3, it defecates, 
at 3 05, it has cramps with defecation at 
3 15, it flattens, at 3 20, the hind legs are 
weak, 4S hours later, it has paralysis of 
front legs, soft feces, marked diarrhea 
and beginning paralysis of hind legs, on 
third day after injection, rabbit dies 

At 11 45, rabbit urinates, at 11 40, it passes 
soft feces, at 11 52, if has diarrhea, at 
12, it has a mucous discharge and is 
weak, next day it is very weak and dies 

At 12 15, rabbit defecates and urinates, at 
12 30, it flattens, and respiration is rapid 
at 12 35, it passes soft feces, at 12 37, it 
has diarrhea and paresis of hind legs, at 
12 45 and 12 55, there is more diarrhea 
Babbit appeared recovered in the after 
noon 

At 11 55, rabbit urinates, at 12 10, it is 
nervous and at 12 12, hyperpneic, at 12 20, 
it defecates, at 12 30, it is very excitable, 
showing twitchings of muscles, and it 
remains so all afternoon, at night, rabbit 
dies 

At 11 48, rabbit defecates, respiration is 
labored, at 12, rabbit flattens and is 
nervous, at 12 33, it is weak m the hind 
legs and excitable, at night, it dies 

At 11 40, rabbit urinates, at 12, it appears 
spastic with cramps, at 12 07, respiration 
IS labored, at 12 OS, rabbit is restless, at 
12 13, It shows air hunger, at 12 15, it is 
extremely excitable, at 12 30 it urinates 
and at 2, defecates, during night, it has 
diarrhea and is dead the next morning 
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Effect of the Filtiates on Intestinal Movements — Eleven experiments 
were made Avith the Sollmann pouch technic m oidei to observe directly 
the leactions of the small intestines to the filtiates The dosages used 
vaiied from 1 5 to 4 cc of filtiates of three to six day old cultuies of 

Table 3 — Effect of Tciupciafuic on Potency of Toxic Filtiates of the JViie'iy 

Sti am 


\gc of E'^po^ure Time Amount 
Rab Culture to of of 

bit’s 'When Heat, F\po Filtrate 

Weight, Filtered, Degrees sure, In 3 ected, Hour of 

Gm Hours C Hinutes Cc Inoection Results 

Plain Broth Cultures 


1,50S 72 0 0 


1 350 72 CO GO 


2,S30 72 100 5 


1 5 


1 5 


1 3 


0 35 At 10 13, rabbit urinates and has 
paresis of hind legs at 10 20, it flat 
tens and passes soft stool, at 10 45, it 
it passes more soft stool, at 10 43, it 
has paresis of front legs, prostration, 
spasms, and at 10 50 convulsions, at 
10 55, It dies 

3 03 At 3 45, respiration deepens, at 3 55, 
animal urinates, at 4, it has marked 
diarrhea at 4 43, it is lery rveak and 
lies on side at 5 20 it is slightly 
recovered, next daj, it is very veak 
and at night has considerable diar 
rhea, and dies 

3 03 At 4 03, respiration is inereased from 
120 to 200+ , at 4 45, animal is pros 
trated and has paresis of hind legs 
at 5 15, it dies in eonvulsions 


Egg Albumin Broth 


1,030 120 


2,300 120 


1,720 120 GO 30 


1 OOO 120 GO 30 


2,150 120 100 


o 


1 3 


1 5 


1 5 


1 5 


1 5 


1 43 -it 2 27, rabbit urinate® at 2 30, it 

flattens, has diarrhea and is nervous 
at 2 43, It has marked diarrhea at 
3 10, tremors at 5 SO, paresis of hind 
legs, Bing on side, at 5 40, convul 
sions at 5 43, rabbit is dead 
10 00 At 10 10, rabbit urinates at 10 35, res 
piration is labored, at 10 40, rabbit 
urinates, at 10 45, respiration is irreg 
ular, at 11 05, there is marked defeca 
tion (soft feces), rabbit presents no 
further sj mptoms and recovers 

2 20 At 2 50 respiration is irregular, at 3 03, 

rabbit is extremely nervous and has 
slight convulsions, at 3 30, it is pros 
trated, at 3 33, it shows air hunger 
and convulsions at 3 35, it is dead 
10 15 kt 10 23, rabbit urinates, at 10 40, res 
piration is labored at 10 45, animal 
IS extremely nervous and dyspneic, 
and defecates at 10 55, there is more 
defecation, and at 1 15, intermittent 
convulsions at 1 45, it is dead 
10 27 At 11 25, rabbit flattens at 11 30, it 
urinates and shows copious discharge 
of fecal balls, at 11 32, it has diar 
rhea and is very nerv ous In ten days 
it IS dead It remained weak and sick 
throughout the ten davs 


strains 731, 941, 858, 860, 861 and When} All these filtiates weie 
higlih toxic foi the control labbits Three Apes of reactions were 
noted In four of the ele5en experiments lecorded here in composite 
form, an inciease of tone of the longitudinal muscles with an increase 
of the amplitude of contractions Aias obseixed (graph A), and m five 
experiments similarh recorded, an increase of tone with a deciease in 
the amplitude of conti actions (graph B) In two expeiiments a use 



EC KER-WOLP AW— MOVEMENT OF INTESTINES 


413 


in amplitude with no change in tone was found (giaph C) The giaphs 
demonstrate the t 3 ^pe of leactions observed 

A contiol senes of intact rabbits leceived the same filtrates at the 
same time as the lapaiotomized labbits When the reactions of the 
intact and of the laparotomized animals were compared, it was found 
that filtrates which caused diairhea in the normal rabbits usually caused 
a rise of tone of the intestines in the laparotomized animals Filtrates 
that caused severe reactions of the nervous system caused the most 
marked rises of tone, accompanied, however, by a decrease of amplitude 
of contractions Usually the diarrhea observed in the intact animal 
preceded the changes noted in the laparotomized animals This may 
be accounted for by the inhibiting influence of the methane anesthesia. 



Graphs showing changes of tone and of the amplitude of contraction of the 
longitudinal muscles following injection of filtrates of cultures of B dysenteriae 
(Shiga-Kruse) A, an increase of tone with an increase of the amplitude of 
contractions , B, an increase of tone with a decrease of the amplitude of contrac- 
tions, and C, an increase of the amplitude of contractions with no change in tone 

In four experiments, an increase of tone and of amplitude of con- 
tractions in the laparotomized animals was obseived, while the control 
animals had severe diarihea 

Strain 731 produced a rise of tone of the longitudinal musculature, 
with a variable effect on the amplitude of contractions The Wheiry 
strain caused a rise of tone, accompanied by a decrease of amplitude of 
conti actions These facts demonstrate the variability of the reactions 
that may be obtained with filtrates of different strains of this oiganism 
Animals also diffei m susceptibility Certain strains (861 and Dell) 
produced severe neurotoxic effects 

Vanation m Susceptibility of Ammals— To meet the question of 
individual variability of the animals, 4 cc of a filtiate of a one hundred 
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and foity-four houi culture of strain 731 was injected into each of 
four animals The resulting reactions weie stiikingly similar, namely, 
a transitory increase m the late of lespiration of the aniinal, then a 
slowing with mci eased depth, urination at the end of one lioui, dianhea 
and death within from twenty-four to foity-eight hours The animals 
did not show symptoms of involvement of the nervous system 

Relation of Age of Cultuie Filhates to Type of Reactions Piodiiced 
— ^Repeated tests showed that the age of the cultuie was of some 
importance with regard to both symptoms and ultimate prognosis Fil- 
trates of twentj^'-foui hour old cultures usually produced mild nervous 
symptoms with no diarrhea Filtrates of forty-eight hour old cultures 
caused increased nervous symptoms with defecation, but not dianhea 
No deaths followed injections of filtrates of cultures from twenty-four 
to fort 3 '’-eight hours old Filtrates of seventy-two lioui old cultures 
produced the most consistent symptoms of dysentery, naniel} urina- 
tion, paiesis and paralysis of the hind and fiont legs, dianhea, local 
spasms and general convulsions and death The leactions began uni- 
formly one hour after the injections of the filtiates 

A filtiate of a fourteen day old culture produced marked nervous 
s}mptoms, namel}'' dyspnea, prostration, paresis, paialysis and death 
m less than twenty-four hours Here no diarrhea was noted 

Obseivations on Intestines nndei Oil Accoiding to the Method of 
Eckei and Biskind — In a senes of foui experiments perfoimed by the 
method of Ecker and Biskind,® the filtrates of three strains, nos 
986, 731 and 52, were employed The ages of the cultures were 4, 5, 
6 and 30 days The normal contiol animals showed prostration, defeca- 
tion and neurotoxic reactions The laparotomized animals showed an 
increase of conti actions in the longitudinal muscles of the upper intes- 
tines and an increased activity of the lower colon, with maiked propul- 
sion The lowei colon appeared to be moie active than usual The 
most marked effect was obtained when the filtrate of a month old 
culture of strain 731 was injected In this case, the tone of the cecum 
was markedly increased, and rolling movements of the haustra of the 
colon weie noted In general, the reactions weie mild, and the results 
compared favorabl) with those obtained b}'^ the oldei method 

SUMMARY 

Although toxic manifestations weie noted m rabbits that leceived 
filtiates of twenty-foui to forty-eight hour old cultuies b)’- vein, the 
most marked leactions occuired m those animals that leceived filtiates 
of sevent}-two to one hundred and twenty houi cultures This was 
tiue of both the filtrates of cultuies groun on 2 per cent Witte peptone 
^eal infusion broth and those of cultures grown on the egg albumin 
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medium of Olitsky and Kligler Diarrhea was more common in these 
animals than in the animals inoculated with the filtrates of younger 
cultures 

Sardjito also noted that the formation of these toxic substances 
did not begin until after the third day of incubation Okell and Blake 
obseived that viable cells appeal m their greatest number in twelve 
houis, and that filtiates usually attain a maximum toxicity when a pn 
of from 8 6 to 8 8 has been leached During the period of increasing 
toxicity, autolytic changes (as gaged b} microscopic obseivations of the 
bacilli) become more and moie marked They described two stages 
m the production of these toxic substances “(1) a growth (or endo- 
toxic) phase lasting 12 to 18 houis when all the toxin is produced as 
endotoxin within the bodies” and “(2) an autolytic (or exotoxic) phase 
during which autolytic piocesses gradually disintegrate the bacilli and 
release the endotoxin into the circumambient medium (filtiate) ” 

As stated before, powerful toxic substances did not occur in our 
very young cultures We agree with Kanai,^^ Przesmycki and Rob- 
ertson^^ that it IS at piesent difficult to split an exotoxin and an endo- 
toxin in the sense of Pfeiffer However, Olitsky and Kligler stated 
that such a differentiation can be made It is also possible that the 
type of toxic elements produced in vivo may greatly diffei from that 
produced in vitro (Ludke^°), and that different products aie elaborated 
during the growth of the organism 

Of thirty-eight animals into which the filtrates of vaiious strains of 
the organism were injected, twenty-eight died Thirty-two animals 
showed involvement of the cential neivous system (medulla and cord), 
and twenty-nine showed diarrhea of varying degrees of severity 
Kanai showed that the toxin of this organism affects principally the 
central nervous system and at the same time acts on the capillary 
circulation generally, with the pioduction of hyperemia and hemor- 
ihages in the various visceia Olitsky and Kligler^ believed that the 
so-called exotoxin operates on the central nervous system and that the 
endotoxin affects the gastro-intestinal tract At present, it is doubtful 
that divisions into distinct fi actions can be accomplished, in view of the 
complexity of the mediums employed for the production of these sub- 
stances, etc The reactions observed m the laparotomized animals were 
not marked They appeared variable, a rise of tone with an increase 
of amplitude of contractions and also with a decrease of amplitude 

10 Sarduto, M Geneesk tijdschr v Ned Indie 66 337, 1926 

11 Okell, C C, and Blake, A V J Path & Bact 33 57, 1930 

12 ICanai, S Bnt J Exper Path 3 158, 1922 

13 Przesmycki, F Med dosw i spol 5 18, 1925 

14 Robertson, R C Bnt M J 2 729, 1922 ' 

15 Ludke, H Deutsche med Wchnschr 50 1569 1924 
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of contractions of the longitudinal musculature being seen Fur- 
thermore, a simple increase of the amplitude of contractions without 
a rise of tone was also recorded Direct obseivations under oil gave 
the impression of an increased activity of the lower colon following 
the injection of the filtrates At no time, howevei, was a peristaltic 
rush observed It seems justifiable to assume that the filtrates, owing 
to their variable neurotoxic qualities, afitect the vagus m a greater or 
less degree, or that the preexisting tone of the intestines accounts for 
the reactions seen Robertson believed that the neurotoxin has a 
secondary action on the intestine, through the initial inhibition of 
peristalsis prior to the passing of mucous or desquamated epithelial 
debris Additional studies are required to elucidate further the mechan- 
ism in question 



General Review 


JUVENILE ARTERIOSCLEROSIS 

PEARL ZEEK, MD 

CINCINNATI 

Artel losclerosis occurs in children much more frequently than is 
commonly believed Even m infancy may be found not only the early 
manifestations of the disease, but occasionally stages so far advanced as 
to piesent extensive calcification A careful study of the disease in the 
early years of life is especially valuable from an etiologic standpoint, 
since in such cases many of the complicating factors of adult life are 
absent (Dickinson) 

The term “arteriosclei osis” was fiist used by Lobstein in 1834 (cited 
by Collins) Later, Jores limited its use to those conditions in which 
there was definite fatty degeneration in the intima Mai chand used the 
term in a much broader sense, including all changes in the coats of 
arteiies that lead to a thickening of the wall Klotz, in 1915, employed 
the term in a geneiic sense, not to define any particular disease, but to 
denote a process induced by a variety of factors the end-result of which 
is a hardening of the arteries Later modifications of the definition may 
be found in the wiitings of Osier (1918) and Evans (1923) 

In the present study, an attempt has been made to include all cases 
in which there was definite thickening, hardening or scan mg of the 
arterial walls resulting fiom degenerative and nonspecific inflammatory 
processes, thus excluding all cases m which the disease was frankly 
syphilitic, rheumatic or immediately pyogenic m origin, and also omitting 
those m which the lesions were the results of operative piocedures or 
tiaumatic accidents Furthermore, this study does not include peri- 
arteritis nodosa or the lesions known as the thrombo-angntis obliterans 
of Leo Buerger 

The lesion of particular interest m this review is the so-called simple 
arteriosclerosis, of undetermined etiology, commonly believed to begin m 
the mtima with lipoid degeneration (Saltykow, 1926), often followed by 
calcification The process may or may not be accompanied by a definite 
inflammatory cellular reaction, it may be focal or diffuse, it may be 
limited to the mtima or may involve all coats Sometimes it involves 

>= Submitted for publication, May 14, 1930 

* From the Department of Pathology of the University of Cincinnati and the 
Cincinnati General Hospital 
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only the aorta and large branches , at other times, it affects the visceral 
arterioles, and again it may be most manifest m the media of peiipheral 
arteries 

Although the teim “juvenile” has been used by certain authois to 
refer to a particular t} pe of arteriosclerosis occurring at any age, and by 
others to include any type occurring before the third or fourth decade, 
this review will be concerned only with cases occuiiing before the 
twentieth yeai of life 

EARLY PERIOD OF INVESTIGATION, BEFORE 1872 

The first mention of this condition in children was by Hodgson in 
1815 (cited by Fremont-Smith), who described the temporal aitery of a 
15 months old infant as being “converted into a complete tube of 
calcareous matter ” In 1826, Martin stated that he had obseived changes 
in the aorta after the first year, but had never seen disease of the middle- 
sized branches before the twentieth year (cited by Fremont-Smith) 
Three years later, Andial noted calcified plaques in the aorta of an 8 yeai 
old girl, but thought that they occurred in the media He said, however, 
that the internal coat was often “detached fiom its connections by the 
calcium concretions” and later stated “the bony material is simply 
deposited between the internal and middle coats ” He even suggested 
that “the bony matter may originate in the atheromatous material,” which 
he frankly recognized as being located in the intima He furthei said, 
“All we know of the formation of these ossifications is that they are the 
result of a derangement in the natural processes of secretion and nutri- 
tion It IS a general and constitutional derangement associated 

with too free use of animal diet ” A hundred years have passed since 
this was written, but the etiology of arteriosclerosis is still obscure 

During the twenty-five years following Andral’s publications, little 
IS found in the literature concerning this condition in children In 1855, 
Rokitansky’s “Pathological Anatomy” was published, in which is the 
suggestion that the atheiomatous plaques may be derived from the blood 
The author observed that the “deposition is generally thickest directly 
over the division of a trunk, or at the bifui cation of a vessel ” He stnctty 
difterentiated this process, which he considered degenerative, from a 
true inflammation In regard to age, he lecogmzed the occasional absence 
of the disease in old persons, as well as its occurrence in childhood and 
believed that when it occurs prior to the age of 20 years it is usuall)'^ a 
local disease, depending on congenital or early acquired anomalies of the 
blood vessels or heart He considered the disease to be caused b}”^ a 
peculiar condition of the arterial blood, apparently antagonistic to 
tuberculosis and associated with an excess of fat and cholesterol He 
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was one of the first to direct attention to the raiity and peculiarities of 
this condition in the veins 

Duiing the following decade so little was heard of this condition in 
children that Lebert in 1867 wrote “In youth atheroma is very rare , it 
begins usually after the 40th }ear of life’' A similai opinion was 
expressed three years latei by Steiner and Neuietter, and during the 
same year Holmes wrote, “The gouty, the aged, the rheumatic, the per- 
sons whose tissues are embued with fat, and those whose excretory 
organs fail to purify the circulating blood, aie more prone to this disease 
than the phthisical, the cancel ous, or the young ” In 1872, De Mussey, 
in a thorough review of all phases of hardening of the aiteries, stated 
that he had seen the condition in persons “as young as 17 years ” 

MIDDLE PERIOD, 1872 1900 

The yeai 1872 marked a milestone in the study of aiteriosclerosis, 
for It was in that year that Sir William Gull and Henry G Sutton pub- 
lished their often-to-be-quoted paper, “Chronic Bi ight’s Disease ” 
Besides stressing the importance of arteiiolar changes in this condition, 
they reviewed 336 cases that had come to autopsy, one of these being 
that of a 9 year old child Not only did this aiticle and others by the 
same authors arouse widespread discussion and dissension, but workers 
everywhere began to note more carefully changes in the vascular system 
m all kinds of cases and at all ages Chronic nephritis became of especial 
interest and was studied not only in adults but also in children So, in 
1874, Barlow reported the case of a young child with vascular changes 
associated with contracted kidney The following yeai a case of aortic 
disease unassociated with renal lesions was observed in France 
( Moutard-Martin ) 

In 1881, the results of a decade of careful obseivation and study 
began to appear in the literature Tyson recognized an association 
between chronic nephritis and diabetes and also noted changes in the 
vasculai system in both diseases Phanomenow reported a case of 
abdominal aneurysm in a newly born baby, probably atherosclerotic in 
origin But of most importance to this study was the appearance in that 
year of Dickinson’s masterly “Treatise on Albuminuria,” in which he 
cited many cases of undoubted arteriosclerosis associated with renal 
disease in children He also recognized an inci eased arteiial tension in 
such cases and described muscular hypertiophy in heart and blood ves- 
sels as following an “overexertion of the heart and arteries” attempting 
to drive blood through “vessels which seem to be overfull ” But he did 
not believe, as did some of his successors, that this muscular hypertrophy 
constituted the sum and substance of aiteriosclerosis, but stated, “The 
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arteries, besides mere muscular thickening, undeigo degeneiative and 
pseudo-inflammatoiy changes, palpable atheroma, nuclear and muscular 
degeneration and marked thickening of the fibroid sheath ” He also 
appreciated the tendency foi hemoirhages to occur m the type of aiteno- 
sclerosis associated with renal disease He said, “In granular degenera- 
tion of the kidney m children the vascular change is extieme and 
characteristic, the hypertroph}'- of the left ventricle great, and cerebral 
hemorrhage an occasional teimination ” He believed that the “cardio- 
vascular thickening is a direct consequence of simple renal inflammation 
and IS directly produced by it ” 

In 1883, the influence of Gull and Sutton was manifested m Germany 
m Filatofif’s diagnosis of “arteriolar capillary fibrosis” with conti acted 
ladneys and atheromatous arterial degeneiation in a 12 year old boy 
The following year, Thoma expressed his views on the influence of 
mechanical factors in causing the closuie of arteries in amputation 
stumps These observations were followed by years of the most painstak- 
ing expel imentation on his part to prove the mechanical origin of 
sclerotic plaques in blood vessels Thoma (1886, 1911 and 1922) 
believed that thickening of the intima by connectn^e tissue follov ed slow- 
ing of the blood stream Although other woikers (Ophuls, 1906) 
repeated his experiments, with different lesults, causing much of his 
work to stand discredited today, nevertheless Thoma helped to empha- 
size the need for careful expei imentation in the field of arteriosclerosis 
and thus made a valuable contribution to this subject 

During the next five years, leports of seven more cases appeared in 
the liteiature (table 1) In 1887, Sanne published a review of the 
subject, “Aneurysm m Childien ” He concluded, “The pathology is the 
same as in adults To asceitam the underlying cause one must study 
the heredity and past historj'^ of the patient ” 

In Keating’s “Encyclopedia of Diseases of Children,” one again finds 
emphasis placed on the rarity of atheroma in youth The authoi stated 
that when it does occur it is found usually in the blood vessels of the 
brain and in the aorta During the same year, Giiode reported two 
cases^of marked arterioscleiosis m young boys addicted to alcohol 

In 1893, Basch published a series of articles on latent arteriosclerosis, 
out was more interested m the changes occurring during the third and 
fourth decades of life than in those of childhood Other wiiteis, how- 
ever, have recognized similar latent changes in j^oung persons 

Dohle’s article in 1895 on syphilitic disease of the aorta, followed in 
1897 by Dmitnjeff’s description of the changes in elastic tissue in 
arteriosclerosis, emphasized the growing opinion that syphilis produces a 
definite pathologic picture that can usually be differentiated from other 
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types of arterial disease Henceforth, fewei authois gave syphilis as 
the probable cause of atheromatous lesions (Allbutt, 1899) 

Seitz (1896) expiessed the opinion that arterial changes in the 
young were not so raie as had commonly been believed to that time 
Besides collecting a considerable number of cases fioni the literature, he 
reviewed in detail 3 of his own cases, and also stated that among 148 
cadaveis examined in the Munich Pathological Institute he found charac- 
teristic changes in the blood vessels of 17 persons that were between 10 
and 29 years of age Also, he had encounteied numerous cases clinically 
He believed that in his cases he could fairly well rule out presenile 
changes, alcoholism, muscle strain, syphilis and intestinal intoxication, 
but thought heredity might be an impoitant etiologic factor This factor 
was again emphasized m 1899 by Bull, especially in cases associated with 
chronic nephritis During the same year, Durante described a case of 
aortic disease developing in utero The hei editary factor was emphasized 
as recently as 1925 (Mortensen) and 1926 (Leopold) 

In spite of all these cases in the literature, Baginsky in 1899 wrote 
“Aneuiysm and chronic endarteritis aie veiy laie in childhood ” 

RECENT PERIOD, 1900 1930 

During the first five years of the peiiod from 1900 to 1930 reports 
of cases and observations appeared in the liteiature from many sources 
Probably there were two chief reasons foi this first, the developing 
interest in infection as an etiologic factor m arterial disease, inducing 
more careful examinations of the vascular system in deaths from the 
infectious diseases of childhood (Stengel, Simnitzky, Seitz, 1901, 
Buchta, Jordan, Gilbert and Lion, Toihorst, and Thayer) , second, the 
reopening of the subject of chronic nephritis in children (Guthiie, cited 
by Greene, Baines, Milligan, cited by Gieene, Hirsh, Anderson, 
Democh) It was also at this time that Biyant and White described their 
interesting case of extensive vascular sclerosis with calcification in a 
6 months old baby m whom the only obvious etiologic factor was extreme 
phimosis, with urinary obstruction 

Parallel with the study of arterioscleiosis m children, intensive work 
was done dm mg this period on the general subject of vascular disease, 
much of which was in the experimental field (Jores, Matusewicz and 
others) 

During 1904, a comprehensive series of leports appeared presenting 
the data for and against the various agents suspected of causing arteiio- 
sclerosis (Cabot, Stengel, Thayei, Billings, Dock) During the same 
yeai, a similar discussion was carried forward in the Congress fur innere 
Medizin in Germany Here Romberg mentioned the frequency with 
which he had obseived artei losclei otic changes in young persons, manv 
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of whom did not have chronic nephritis Schott had frequently seen the 
condition in youth, and believed that in such cases the disease might 
remain stationary for a long time, oi was capable of flaring up and 
progressing rapidly 

The following decade (1905 to 1914) added many articles summariz- 
ing, commenting on, and occasionally contributing more data to, the 
accumulated evidence that infection plays an important etiologic role in 
arteriosclerosis Wiesner and Wiesel found changes in the coronary 
arteries in young persons with verrucous endocarditis, osteomyelitis and 
other acute infections Saltykow (1908) and Manouehan produced 
atheiosclerosis in animals by repeated injections of staphylococci 
Lubarsch found atherosclei osis m young dogs dying of acute infections 

Frothingham studied the relationship between infectious diseases 
and arterial lesions m man He found vascular lesions m fifty-six per- 
sons under 25 jears of age, and m nearly all persons ovei that age who 
suffeied from infectious diseases In all of his patients over 1)4 years 
old dying of tuberculosis, typhoid fever, glanders or pneumonia there 
were intimal changes in the aorta Fiothingham believed that in patients 
who recover fiom acute infections, the vascular changes may also dis- 
appear, except those m which actual necrosis has occurred In such 
cases, healing is by the formation of connective tissue and the scar is 
permanent The lesions that heal without scarring consist of fatty di op- 
lets in the tissue cells In 1915, Klotz expiessed a similar opinion In 
a later article (1913), Frothingham discussed all the various factors 
believed to be of etiologic importance in arteiiosclerosis and concluded 
‘Tt is certain, therefore, that infections may cause localized arterial 
lesions but the evidence in regard to their causing diffuse ai terial disease 
IS lacking As to the most likely causative agents in production 

of arteriosclerosis, the most evidence at present is m faAoi of letained 
metabolic products thiough faulty elimination, and acute infections ” 

During 1913, Hirsch m Berlin emphasized the hereditary factor, 
especially in juvenile cases He also differentiated arteriosclerosis from 
“angio spasm” and “nervous heart,” which often present similar 
symptoms 

During this period, the effect of epinephrine and high blood pressure 
on the cardiovascular system was studied extensively (Josue, Harvey) 
By injecting epinephrine hydrochloride, Fischer produced aneurysms, 
and Ziegler, necrosis and calcification of the media with compensatory 
mtimal thickening By the use of amyl nitrite, Braun counteracted the 
effect of epinephrine m laising blood pressure, and found the same type 
of pathologic lesions as when epinephrine was used alone, Boveri modi- 
fied the severity of the lesions following the administration of epineph- 
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rine b} the use of iodized sesame oil 40 per cent Rickett obtained 
lesions in the media by using mechanical means of raising blood pressure 
In 1909, Harvey pointed out that the lesions of experimental arterio- 
sclerosis were a medial degeneiation of the Monkeburg type, while 
Sumikawa showed that scleiosis of the human aorta and large vessels 
begins in the intima 

The trend of thought in relation to juvenile ai teriosclerosis was 
decidedly affected by the experimental work of this period Ferenczi 
looked on vascular lesions m childhood as a sign of exhaustion, which, 
under ordinary conditions, occurs only m old age, but occasionally, as a 
result of hard physical labor, toxins, high blood pressure, etc, the 
“resistance capacity” of the vascular system may be exhausted early in 
life A similar opinion was expressed by Rombeig, who called it a 
“wearing-out process” and recognized its frequent occurrence in young 
persons 

In 1912, Klotz wrote, “If we wish to gam a true insight into the 
complex question of arteriosclerosis we must attempt to follow the 
lesion fiom its earliest beginning” He mentioned grossly visible super- 
ficial fatty streaks in the blood vessels of persons from 1 to 73 years old 
(the majority being between the ages of 20 and 30 years) Changes 
were found in the aorta more frequently than in any other vessel The 
fatty streaks were rarely seen before the tenth year of life, he men- 
tioned only four cases all of which followed scarlet fever Furthermore, 
Klotz differentiated fatty intimal streaking from the nodular pearly 
thickening seen at orifices of blood vessels and in the walls of peripheral 
arteiies Fatty streaks were particularly associated with infectious 
diseases, such as typhoid fever, pneumonia and acute osteomyelitis In 
only two of thirty-five cases of typhoid fever m which blood vessels 
were examined for yellow streaking, was it absent Jores was the first 
to show that these yellow streaks in the aorta in young persons were the 
beginnings of arteriosclei osis Torhorst did not see much relationship 
between the two conditions Zmserhng studied the polarizing effect of 
these fatty particles in the young and found it to be the same as in older 
people They occurred with great frequency in young persons (from 
16 to 17 years old) dying of typhoid fever, also m children from 6 to 10 
jears old who suffered from various infectious diseases They were 
even found m a 3)4 year old child with measles followed by scarlet fever 
In 1909, Foster studied sections of aorta and aiteries from persons 
vaiying in age from 6 months to 80 years and concluded that there is 
progressive development of elastic tissue up to 35 years of age, causing 
an increase in thickness of the wall of the blood vessel and a relative 
decrease in muscle tissue Therefore, in the early decades, a moderate 
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increase m thickness of the walls of blood vessels due to ph 3 ’^siologic 
processes is to be expected 

By this time, the term arteriosclerosis had come to include such a 
wide variety of lesions that different wiiteis attempted to define and 
classify the various lesions But opinions vaiied so widely concerning 
etiology, site of origin (m intima, media or adventitia) and the steps 
in development that no definition oi classification met witn unanimous 
approval (Klotz, 1906, Brooks, Po 3 nton, Aschoff, 1908, Halbey, 
Nascher) These, however, were not the first attempts made to define 
the term Eveiy few 3 '’ears since Lobstein m 1834 used the name 
^'arteriosclerosis” to designate a pathologic process, some one has 
attempted to bung order out of chaos by means of a definition or a 
classification, but only the broadest use of the term has stood the test 
of time 

Collins, in 1906, wrote a review of the various theoiies concerning 
arteriosclerosis, including experimental data, but he said little about the 
-disease in children The following 3 '’ear, Vollbrecht attempted to collect 
all the available material — “clinical, pathological and literar 3 ’^” — on 
juvenile arteriosclerosis for an inaugural dissertation Including onlj'’ 
cases in which the patients were of ages up to 36 years, he collected 
twent 3 f-eight from the literatuie and twenty-one from the Leipziger 
Medical Qinic All of those in which the patients were under 20 years 
of age, on which the original report verified the diagnosis of arterio- 
sclerosis, are included in the present stud} 

In 1908, another review of cases from the hteiature was written by 
Fiemont-Smith He concluded “In the pieviously detailed cases there 
appears a remarkable uniformity in pathological changes in a great 
variety of conditions The findings of Flexner in typhoid fever 

and of Wiesel m man}^ infections are practicall}'’ identical and point to a 
uniform primar 3 '- medial degeneiation in these diseases, and in certain 
other intoxications not of bacterial origin ” 

Many other writers of this period mentioned juvenile ai teriosclerosis 
Aschoff (1908) saw a t 3 fpical lesion involving the mitral valve in a 1 year 
old child Schlayer looked for it in 100 persons between 14 and 23 
years of age and found it in 37 Frederick and Rombeig saw it in 
3 ’^oung persons subjected to hard ph 3 ’^sical labor 

During these }^ears there were also further studies made concerning 
the relationship between lenal disease and arteriosclerosis Miller and 
Millei and Parsons and Barber (1913) reported cases of chronic 
nephritis in children in which the Avascular changes weie slight oi absent, 
Avhile reports on other cases showed marked A’^ascular involvement 
(Barber 1913 , Miller and Parsons) Gaskell classified nephritis 
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according to the type and extent of the vascular lesions Ernberg made 
follow-up observations on a large number of cases of nephritis in child- 
hood, ascertaining, among other things, that a considerable proportion 
of such cases reveal cardiovascular symptoms during the third decade of 
life Most of his patients did not return for follow-up until after they 
were 20 years of age, but the extent of the disease in some of them 
would indicate that the cardiovascular involvement had begun years 
earlier 

In 1914, Stumpf studied the aortas of eighty-five children and found 
degenerative changes frequently after the first year of life He wrote, 
“I have shown that the degenerative changes in the aorta of the child 
are in part due to mechanical factors As I believe, it comes about in 
certain places by pressure and pull of developing disturbances in the 
circulation of lymph in the vessel wall, from which a degeneration of 
tissue, injured in this way, takes place As one studies many 

groups of children of dififerent ages one must conclude that the mechani- 
cal factor IS not the only one which may injure the aortic wall in youth ” 
He believed chronic infections might also produce such changes 

During the same year. Holt said, “In early life chronic disease of the 
blood vessels is exceedingly rare But even young children are not 
exempt ” He found reports of seven cases of atheroma m the literature 
and believed that probably the most important etiologic factor was 
syphilis, but he mentioned several other possible contributory factors 

During the years fiom 1915 to 1930, interest in the problem of 
arteiiosclerosis continued to grow, as is shown by the great mass of 
material in the literature on all phases of the subject Reports of nine- 
teen cases in persons under 20 years of age were published, and several 
studies are on record that lay special emphasis on the disease in children 
Salty kow in 1915 sought to differentiate normal developmental changes 
in the aorta from degeneiative ones, but was convinced that “the so-called 
fatty changes in the arteries of childhood and youth, especially in the 
aorta, are nothing else but the beginning of athei osclei osis ” McMeans 
studied the changes in elastic tissue following acute infections m children 
as young as 5 years He interpreted the changes as “a tissue response to 
an niitant,” and described them as (1) granulation and splitting of the 
elastic fibeis, (2) diffusion of the elastic-staimng material and (3) dif- 
ference in tingeabihty of the fibers He believed that they pointed to a 
chemical rather than a mechanical change and were found in cases in 
which age or wear and tear could be factors The elastic tissue gradually 
acquiies a special affinity for fatty substances, which in tuin, predispose 
to calcification Any cellulai exudate present arises by a diiect migra- 
tion of wandering cells fiom the surface of the aitery 
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Klotz (1926) examined the arteries o£ young people (from 10 to 
18 years of age) who had died of acute infections He decided that 
the mechanical theory could not adequately explain the button-like 
thickenings in the intima 

In 1920, Evans reviewed arteriosclei osis as i elated to renal disease 
and found extensive evidence to support Ins theory that arteiioscleiosis 
is of inflammatory oiigin In the examination of 1,800 fixed sections he 
found sclerosis of small blood vessels more common in the kidney than 
in any othei organ, and never found it elsewhere unless present also in 
the kidneys and spleen Two 5'^eais latei, he said that in younger persons 
the lesponse to injuiy is apt to be moie active, therefore the endothelial 
prolifeiation in the walls of small blood vessels is more maiked in 
juvenile than m adult arteriosclei osis “This,” he said, “is fuither 
evidence of the mflammatoiy origin of aitenosclerosis ” Evans con- 
sidered the changes 111 the vessels and in the glomeruli as probably being 
simultaneous results of a single pathogenic agent The same opinion 
has since been expiessed by Djdve and others Evans concluded that 
arteriosclerosis is not uncommon in children and is essentially identical 
with the process in adults, as is confirmed by (1) the nature of the lesion 
in the arterial wall, (2) its distribution in the vascular tree, (3) its 
incidence in the various organs and (4) its association with inci eased 
blood pressure and left ventricular hjpertrophy 

During this period, expeiimental work followed many paths Bailey 
produced extensive degeneration of the aorta and large vessels, as well 
as pronounced lenal changes by injecting large doses of diphtheria 
toxin Schmidtman pioduced a rise in blood pressure accompanied by 
arterial changes in animals bj^ feeding pulverized hvei Anitschkow and 
others fed animals high cholesteiol diets and found fatty deposition in 
the deep layei of the intima Newbergh and Clarkson found that a 
high protein diet would pioduce athei osclerosis in rabbits even when the 
cholesterol content was low Alter used high piotein diets and virulent 
bacterial capsules, obtaining intimal lesions in twenty weeks Nuzum 
and his co-workers thought the acid-base equilibrium in the body was an 
important etiologic factor in their experiments Ophuls (1921a), how- 
ever, believed that none of these experimental lesions exactly duplicated 
human arteriosclei osis 

During the last ten years, seveial more reviews have been published, 
covering the subject of arteriosclerosis (Evans, 1923 , MacCallum , 
Oertel , Aschoff, 1924, Clifford , Allbutt, 1925 , Klotz, 1926) MacCallum 
remarked, in 1922, that “we are quite as ignoiant of the underlying 
cause of arteriosclerosis as were our forefathers in the days of Mor- 
gagni ” He also said, “Arteriosclerosis may be found in a highly 



ZEEK— JUVENILE ARTERIOSCLEROSIS 


427 


developed form m children” As factois in aiterioscleiosis, Klotz 
mentioned diseases of childhood and adolescence, chronic intoxications, 
minor infections, oveiwork and fatigue, bacterial infections and certain 
exogenous poisons 

In 1927, Fishberg studied the arteriolar lesions in glomerulonephritis 
He thought the probable sequence of events was Chionic glomeiulo- 
nephiitis caused endartentic obliteration m the vessels to the diseased 
glomeiular tufts, followed by hypertension and generalized aiteriolar 
lesions, which in turn caused widespiead destruction of glomeruli, uremia 
and death 

Moschowitz and Cheney studied aiteiioscleiosis in the pulmonary 
circuit, but said little of its occttirence in childhood The former 
mentioned congenital lesions of the heait as a possible factoi in etiology 
In 1927, Moulonguet and Pavie diffeientiated “piesenile arterio- 
sclerosis” fiom syphilis, the foimei being a degeneiative lesion, non- 
inflammatoiy, with characteristic changes m the limiting elastica 
According to Jeans and Cooke, syphilis is an uncommon factoi in the 
causation of cardiovascular disease m childien Syphilitic lesions of 
the heart and large vessels are so rare, accoiding to these authors, as to 
be pathologic curiosities, but lesions of smallei vessels aie somewhat 
more common, especially in the cential neivous system 

Joslin has written several ai tides in recent yeais on the association 
of diabetes and arteriosclerosis In 1927, he lepoited artei losclerosis m 
20 per cent of patients between 10 and 19 years of age in whom diabetes 
developed In 1929, he wrote, “The presence of artei losdeiosis was 
demonstrated by the loentgen ray in five of 29 diabetic children The 
duiation of the latter disease was five oi more yeais ” 

During 1927, the association of ai teriosclei osis with i enal infantilism 
was discussed by Hunt He reviewed fifty-four cases of the latter 
disease and reported arteriosclei osis m 10 per cent of cases that had 
come to autopsy The sclerosis was limited to the largei vessels He 
concluded, “In general, the vascular changes are much less pronounced 
than those found in adults with a similar degree of renal involvement ” 
In 1930, following the leport of a case (table 1), Muiphy 
remarked, “The development of a profound artei losclerosis in these 
young patients who have diseases characterized by hypercholesteremia 
leads one to suspect that a high fat diet, one rich in cholesterol fat, may 
be moie injurious than is commonly supposed ” 

Table 1 consists of ninety-eight cases of juvenile aiteiiosclerosis 
collected from the hteratuie An attempt was made to include all cases 
m persons under 20 years of age having the type of lesions described in 
the definition of artei losclei osis given In each case, the author’s 
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Author indicates that a postmortem examination was obtained in this case 
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description of the lesion, when given, rathei than his diagnosis, was 
taken as the cnterion for including the case There were several i easons 
for this procedure In the early literature, lesions of syphilis and 
atherosclei osis were not clearly differentiated, and many lesions were 
described as lipoid degeneration in the intiina, even with calcification, 
and then were called “syphilis ” A few cases are included in which a 
history of parental syphilis was found, but the patients’ lesions, as 
described, were those of atherosclei osis rathei than syphilitic aortitis 
On the other hand, many cases called “atherosclerosis” were rejected 
because the descriptions did not conform to the definition employed 
Many of these rejected cases have been listed in studies of juvenile 
aitenosclerosis by other authors, and have been so frequently quoted and 
misquoted that it was deemed advisable to include them in a supple- 
mentary bibliography at the end of this j^aper 

Although an attempt was made to review all the literature on juvenile 
arteriosclerosis, it was found to be a well-nigh impossible task, since 
only a few cases are listed in the medical indexes under arteriosclerosis 
or even under vascular disease A careful search through many reports 
of cases of chronic nephritis revealed a high incidence of arteriosclerosis 
A similar review of certain other conditions might be just as fruitful 
Therefore, since this review is of necessity incomplete, the time is 
not ripe for final conclusions A few comments, however, may be in 
order 

Table 2 — Ai tei losclei osis with Relation to Age 


Age of patients 

Under 1 jr 

1 4 

59 

10 14 

1519 

Cases 

6 

10 

19 

45 

17 

Percentage 

6 

10 

19 5 

46 

17 5 


Age — Aitenosclerosis may occur at any age The patients here 
lepresented ranged from the newly born to those 20 years of age It is 
interesting to note that nearly half the total number of cases occurred 
during the age period of from 10 to 14 years, while a decidedlj^ smaller 
number occurred in the succeeding age period of from 15 to 19 years 
However, it may be that fewer cases in persons of the latter ages gain 
entrance to the literature, since the disease in the prepubescent person is 
so much more striking than it is in a person appioaching adult life 
Set — There were forty-one females and fifty-three males, a dif- 
ference too small to be considered significant in this review 

Faintly Htsfoty — No one factor appeared with sufficient frequency to 
be of value In many cases, family histoiy was not mentioned 

Pa'll Htsfoty — Only seven patients weie stated to have been healthy 
to the time of the final illness In one or the other of the remaining 
ninet}"-one was found almost every illness of childhood No one condi- 
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tion stood out prominently enough to signify etiologic value The 
infectious diseases were of most frequent occurrence, but such is also 
the case in children without arteriosclerosis 

Blood Pjesswe — When lecoided, it was high In most of these 
cases, howevei, chronic nephritis was present In cases without renal 
involvement, blood pressure was usually not mentioned 

Heaif — There was cardiac involvement m sixty-eight cases In 
twelve, the heart was stated to be normal and in eighteen it was not 
mentioned The most common departure form normal was hypertrophy 
of the left ventricle Atheroma or fibrosis of the endocardium was 
described in thirty-two cases Most of these weie fairly definite 
atherosclerotic lesions, although a few may have been scars of previous 
bacterial endocarditis 

Incidence of Vasculai Lesions — The incidence of vascular lesions m 
the cases was as follows hypertrophy, 55 , endocardial involvement, 32 , 
normal heart, 11, heait not mentioned, 18, involvement of aorta 
and large branches, 59, of peiipheral vessels, 25, and of visceral 
arterioles, 44 

In a few of the cases, the peripheial vessels were the only ones 
mentioned, m those coming to autopsy, the visceral and peripheral 
vessels were often neglected 

COMMENT 

Perhaps more important than any conclusions to be drawn from 
this review are the unanswered questions that it has raised, a few of 
which are listed 

1 What is the real incidence of arteriosclerotic lesions m children 
dying from any caused This question can be answered only by a careful 
review of autopsy material, both gross and microscopic, from a large 
series of cases 

2 Under what conditions, if any, do chronic renal lesions occur in 
children without lesions m the vascular system^ What is the real 
incidence of leiial lesions in juvenile arteriosclerosis? 

3 Congenital malformations causing partial obstruction in some por- 
tion of the urinary tract are not rare In what proportion of these 
cases are vascular changes found? Or does the case of Bryant and 
White represent a coincidence? 

4 Does congenital or acquired syphilis ever produce typical 
atherosclerotic lesions with calcification? 

5 Are vascular lesions any more numerous m children with poor 
heritage, many childhood diseases and faulty environment than in those 
showing an absence of these factors? 
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6 Is there a real peak in the incidence of aitenoscleiosis aiound the 
onset of puberty? If so, why? 

7 Would careful studies of metabolism reveal retention phenomena 
that would help explain the apparent frequency of association between 
renal lesions and arteriosclerosis, also between diabetes and vascular 
lesions ? 

8 Does hypertension without renal changes ever occur in childhood ? 
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NEW METHOD OF DECALCIFICATION 

Nlmton E\A^s, M D , AND Aram Kraji'^n, Los Angelfs 

The following simple method has been developed foi the piepaiation 
of bony and other calcified tissues for section 

The decalcifying solution consists of equal parts of (1) 85 per cent aqueous 
solution of formic acid and (2) 20 per cent aqueous solution of sodium citrate 
This IS used following the usual fixation of appropriately sized blocks of tissue in 
a diluted solution of formaldehyde U S P (1 10) or other standard fixative 
The decalcification requires from a few hours to three or four days, depending on 
the character of the tissue and the size of the blocks 

After decalcification is complete, the tissue must be washed in running water 
for from sixteen to twenty-four hours Thorough washing m water is essential, 
otherwise the subsequent embedding or freezing preparatory to sectioning cannot be 
accomplished The tissue is then cut bv the freezing or by the paraffin method and 
stained in the usual manner 

The use of this method foi a number of months m compaiison with 
decalcification by nitric acid, makes evident that it has marked fea- 
tures of superioiity ovei the latter method The most prominent 
point IS that the cellular elements are practically unaffected and 
take the usual stains apparently as perfectly as tissues that are not 
subjected to any decalcifying process It is our observation that aftei 
tissues have been subjected to nitric acid, the nuclear elements do not 
take stains well, and the longei the time during which they have been 
exposed to the acid the less satisfactory are the results 

In a recent review of methods of prepaimg bony tissue, Jaffe ^ 
stated that formic acid is not a satisfactory agent because of its tendency 
to produce swelling of the fibers Our observations fail to detect this 
defect It is possible that the combination of the citiate with the foimic 
acid counteiacts such a tendency 

Submitted for publication, July 16, 1930 

From the Pathologi Laboratory of the Los Angeles County General Hospital 

1 Jaffe, H L Methods for the Histologic Study of Normal and Diseased 
Bone Arch Path 8 817, 1929 



Notes and News 


Society for Experimental Biology and Medicine, New York — The 
Society recently elected Peyton Rous president, D J Edwards vice president and 
S J Goldfarb secretary-treasurer 

Institute for Advanced Study — The initial endowment of this institute, 
which IS founded by Louis Bamberger and his sister, Mrs Felix Field, Newark, 
N J , IS $5,000,000 The aim is to provide facilities for research and training of 
advanced students by “eminent men of learning” The trustees for the first year 
have been selected , Abraham Flexner is the director of the medical division, and 
the further organization is m progress 

Gift to National Institute of Health — The National Institute of Health 
(formerly the Hygienic Laboratory, Washington, DC) has been given $100,000 
by the Chemical Foundation, Inc , it is reported, to be used for fellowships and 
studies in basic chemistry 

Cancer Institute Organized — Under the direction of John C William Creeff, 
commissioner of the department of hospitals, the Brooklyn Cancer-Radium Research 
Institute IS being organized for special cancer work John E Jennings is chairman 
of the organizing committee, which will be a holding corporation for the distribu- 
tion of scholarship and research funds and of funds where needed for cancer 
prevention 

Stokes Memorial Tablet — The fojer of the municipal building in Baltimore 
has been selected for a memorial bronze bas-relief in honor of William Royal 
Stokes, chief of the bureau of bacteriology of the city health department for more 
than thirty 3 'ears, who died Feb 10, 1930, from psittacosis contracted while working 
on infected parrots 

Schaudinn Medal — On March 23, 1930, the twenty-fifth anmversarj' of 
Schaudinn’s discovery of the cause of syphilis, the Schaudinn Medal was awarded 
to F d’Herelle, microbiologist, Yale University, Max Hartmann, protozoologist, 
Berlin, and Eduard Reichenow, protozoologist, Hamburg 



Abstracts from Current Literature 


Expenmental Pathology and Pathologic Physiology 

Depressed Bone Marrow Function irom the Arsphenamines David L. 

Farley, Am J M Sc 179 214, 1930 

Reports of seven cases of depressed function of bone marrow following treat- 
ment with arsphenamme are detailed The clinical pictures presented by these 
patients varied according to the degree of the depression of bone marrow and 
according to the particular element or elements of the marrow most affected 
The cases reported belong to the group of symptomatic blood dyscrasias It 
seems likel} that the direct cause is disintegration in vivo of the arsphenamines, 
so that a benzene-like action takes place This, however, is a matter of opinion 
and not of proved fact The raritv of occurrence suggests a preceding weakness 
of the hemopoietic apparatus in the persons affected Careful examinations of 
the blood of patients showing unusual reactions to arsphenamme should be made 
Blood transfusions should be vigorously repeated in the treatment of depression 
of bone marrow, keeping constantly in mind that a physiologic paralysis rather 
than an actual aplasia may be present in the particular case, and that the patient 
may be tided ov^er this phase to recov^erj Author^s Summary 


Intestinal Permeability in Obstruction of the Colon Siegfried F 
Herrmann and George M Higgins, Am J M Sc 179 365, 1930 

The general permeability of the wall of the colon to particulate graphite is 
not increased m obstruction under the condition of the experiments here reported 
In the presence of injury to the mucosa and obstruction, however, particulate 
graphite may enter directly into the circulation and may be distributed by the 
portal blood stream Authors’ Summary 


The Effect of Insulin on Pathologic Gly'-cogen Deposits in Diabetes 
Mellitus Shields Warren, Am J M Sc 179 482, 1930 

Pathologic deposits of glycogen tend to disappear in cases of diabetes in which 

the patients are treated with insulin The normal storage of glycogen is increased 

111 diabetic patients by treatment with insulin Sepsis decreases the effect of 

insulin so far as maintaining a normal distribution of glycogen is concerned 

The distribution of glycogen may be a valuable aid in the postmortem diagnosis 

of active diabetes Glycogen in the renal epithelium may represent an attempt 

at salvage of the carbohydrate being lost in the urine Variations in deposits of 

glycogen m the skin of diabetic subjects may be related to their susceptibility 

to cutaneous infection . , _ 

Author s Summary 


Early Changes in Dogs frovi Sterile Extract of Anterior Lobe of 
Hypophysis Edward B Benedict, Tracy J Putnam and Harold kl 
Teel, Am J M Sc 179 489, 1930 


The experiments reported here confirm our earlier observations on experi- 
mental hyperpituitarism and show particularly the early changes resulting from 
daily injection of a sterile active anterior lobe extract After only three months 
of injection definite changes are noted in the thyroid gland and' in the genital 
tract The changes in the thyroid consist in hypertrophy of the gland epithelium 
with invasion of the lumen and almost complete absence of colloid As to the 
genital tract, both male and female were sexually inactive In the female there 
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IS an hypertrophy of the uterus, o\anes and \agina In the male there is no 
hypertrophj, the testicles being small and showing only the earliest stages of 
spermatogenesis Skeletal overgrowth and splanchnomegaly were noticeable in 
the case of the foxhounds after three months of injection Sluggishness, malert- 
ness and plantigrade stance were all noted after two months of injection A 
comparison was made between hypophysectomized and normal animals Cessation 
of growth after hypophysectomy was confiiined A marked slowing in the rate 
of growth of hair was noted Normal alertness was not interfered with by 
hypophjsectoiny Authors’ Summarv 

The Outcome or 625 Pregnancies After Irradiation Dougevs P Mur- 
PHv, Am J Obst & Gynec 18 179, 1929 

The analysis is based on answers to questionnaires from all parts of the 
countrj' Only therapeutic irradiation was considered The most striking out- 
come IS the high frequency of gross deforn ities in the child after pelvic irradia- 
tion The central nervous system was affected most often The frequency and 

uniformity of the defects observed (microcephallj most frequent) leav'e no doubt 
that irradiation of the internal genitalia of pregnant women is likel> to be fol- 
lowed by seriously defectiv^e offspring ^ j j^qbak 

The Effect or Parathormone on Normat and Vitamin B-Deficient Rats 
W B Rose and C J Stuckv, Am J Physiol 91 513, 1930 

Because of a number of similarities in behavior in dogs suffering from para- 
thyroid tetany and from deficiency in vitamin B, the hormone was tested for 
possible content of the vitamin complex Using rats in which to a diet deficient 
in vitamin B was added a parathormone-dextrose, preparation prepared in such 
a way as to preserve any vitamin B that may have been originally present, or 
with some animals, supplementing the deficiency by daily subcutaneous injection 
of parathormone, it was found that the hormone was without effect in overcom- 
ing the vitamin deficiency Old rats succumbed after the third injection of 25 
units of the hormone Young rats, on the other hand, survived four successive 
injections of a proportional dosage The injections resulted in a rise of blood 
calcium by approximately 40 per cent g Ecgers 


The Effects of Ethylene on the Rate of Growth and Ferment Action 
IN Animats A D Hirschfelder and E T Ceder, Am J Phjsiol 
91 624, 1930 

In view of the fact that ethylene induces the rapid maturation of green fruits, 
the work here reported was undertaken to determine if it exerted a similar effect 
on animal grow'th, or on animal ferment activity No stimulating effect on 
growth was observed m rats on the saturation of their drinking water with 
ethylene, nor by the addition to their air of ethjlene in v'arious concentrations 
Its effect on various ferments was to cause an increased activity of amjdase, but 
no effect was noted on pepsin, trypsin or liver lipase tt p- 


Effects or Parnthvroid Insui ficiency J N Esvu and O O Stoland, 
Am J Phvsiol 92 1, 25 and 35, 1930 

In three articles dealing with the subject of parathyroid insufficiency, the 
writers report, in dogs, the following observations An increase of inorganic 
phosphorus in the blood, with an increase of the total acid-soluble phosphorus 
which accompanied m amount the severitv of the svmptoms However, m cases 
with mild svnnptoms of parathvroid deficiencv with delayed onset, the blood phos- 
phorus usualh fell below noriml Low ino’'ganic phosphorus in the blood, and 
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particularlj' a low content of acid-soluble phosphorus. A\ere highly favorable to 
recover} Magnesium lactate and morphine sulphate were found to have bene- 
ficial effects despite a secondary progressive rise in inorganic and acid-soluble 
phosphorus, presumably through depressant action on the respiratory center and 
other nervous mechanisms No relationship could be established between the rate 
of fall of blood calcium and the type and sexerity of svmptoms, although there w'as 
evidence of a relation to the time of onset The behavior of the calcium and acid- 
soluble phosphorus compounds m the blood of paratln roidectomized dogs is 
attributed to a disturbance of phosphocreatine metabolism chieflv wnthiii the muscle 
fibers, w'hieh affects the calcium-potassium ratio, wnth an effect on the perme- 
ability and irritability of the tissues w'heieby there is an accumulation of other- 
wise nontoxic metabolites wnth access of these to the cellular protoplasm, this 
producing the various clinical manifestations of parathvroid insufficiency Admin- 
istration of parathormone was found to reduce the inorganic and acid-soluble 
phosphorus until the calcium rose much abo%e the normal Then there was a 
rapid rise of inorganic phosphorus followed by a marked increase in acid-soluble 
phosphorus usually until death ensued The injection of liver extract into dogs 
with parathvroid insufficiency was found to produce marked visceral symptoms, 
which were accompanied by inciea‘'ed seventy of the tetany, or by the induction 
of a brief period of tetany in dogs during the depression state Following the 
visceral reactions there was a recovery from the tetau} , when these failed to 
develop, there was no improvement after treatment with extract While in the 
unbenefited animals there was a rise of blood calcium following the injection of 
the liver extract, in animals suffering from tetany, and in normal animals, the 
injection was followed by a slight lowering of blood calcium Synchronously, 
with the visceral reactions there was a marked fall in blood pressure, and during 
the period of low pressure there was distinct reduction of coagulation time 
The administration of the liver extract did not markedly prolong the recoverv 
period of th} roparathyroid ectomized animals In general, liv'er extract was not 


found to be as effective an agent in counteracting the toxemia of parath}roid 


tetany as were calcium and other substances 


H E Eggers 


The Effect of Removai or the Liver ox the Form-vtiox or Ammonia 
J L Bollman and F C Mann Am T Physiol 92 92, 1930 

Following the removal of the liver in dogs there was a complete cessation 
of the formation of urea, and administration of ammonia was followed by its 
appearance as ammonium salts in the urine and tissues So that removal of the 
liver IS usually found to be followed bv a considerable mciease of blood and tissue 
ammonia Much of this appears to come from the gastro-intestmal tract, and to 
be independent of the urinary ammonia, which, following hepatectoni}, depends 
on acid-base equilibrium to about the same extent as in normal animals After 
hepatectomy there is a progressive loss of the preformed urea, until, with minimal 
amounts in the urine, there is an accompan}ing decrease of urinary ammonia, 
along with the appearance of large amounts of ammo-acids, uric acid and creat- 
inine If these substances are administered, they are without effect on urinary 

ammonia, but if urea is given, the urinarv ammonia is markedly increased 

evidence of the origin of ammonia m the urine from urea 

H E Eggers 


The Placentvl Transmission or Insuiix from Fetes to Mother G T 
Pack and D Barber, Am J Physiol 92 271, 1930 

Anesthetized pregnant goats were subjected to laparotomy, and insulin was 
carefully injected into the palpated feti, care being taken to avoid loss in the 
I^ritoneal cavity While the procedure was invariably followed bv abortion 
death of the feti being presumablv due to hypogl} ceinic shock, such death did 
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not occur during the period of the experiment, as was determined by palpation 
and abdominal auscultation Determinations of blood sugar in the mother estab- 
lished the fact that there was ti ansplacental transmission of the insulin 

H E Eggers 

The Experimental Production of Xerophthalmia in Mice E Pomerene 
AND H H Beard, Am J Physiol 92 282, 1930 

In mice fed on adequate diets containing casein, extracted (A and B free) 
casein, and edestm as the protein factor, and commercial crisco, or this aerated 
for sixteen hours at 140 F , it was found that commercial edestm contained no 
vitamin A, and while crisco contained enough of this vitamin to prevent xeroph- 
thalmia in mice, it was inadequate to protect rats in similar circumstances 
The latter evidently require more of the antixerophthalmic factor than do mice 

H E Eggers 

The Physiologic Action of Rattlesnake Venom H E Essex and J 
Markowitz, Am J Physiol 92 317-345 , 695-705, 1930 

In this series of eight articles the authors report the results of the observation 
of the effects of crotalin on living animal tissues Its administration was followed 
by a sharp and profound drop in blood pressure, which by a series of eliminations 
was found to be of i>eripheral character The fall in pressure is strikingly similar 
to that following injection of antigen into a sensitized animal Injected into 
skeletal muscle, it greatly weakens the fatigue curve, in uterine muscle it causes 
a maximal contraction which differs from that of anaphylaxis m that it has a 
long latent interval, and desensitization is slight, requiring repeated doses of 
venom In this condition, histamine is still capable of evoking a maximal reac- 
tion Perfused lung becomes tremendousl> edematous The addition of venom 
to blood, provided plasma unmodified by oxalate is present, causes swelling of 
the red cells to spherical form with later hemolysis, both of these changes being 
absent after removal of the plasma or its modification by the addition of oxalate 
From tests of the action of the venom on protozoa, it appeared to be a nonspe- 
cific protoplasmic poison As an indication of immunity to the venom its effect 
on blood pressure served as a satistactory criterion, as did also its effect on 
corpuscular swelling Both of these criteria would indicate that in dogs the 
acquired immunity is of rather short duration Certain similarities are pointed 
out between crotalin intoxication and anaphylactic shock — the sharp fall in blood 
pressure, with initial splanchnic constriction followed by congestion, frequently 
lost coaguhbility of the blood, a wheal reaction following intradermal injection 
of the crotalin, identical with that observed after the injection of histamine or of 
suitable antigen, evidence of bronchial constriction after the injection of the 
venom , maximal contraction of perfused uterine muscle , precipitation in dog 
serum incubated with small quantities of crotalin, constant rise of urinary bladder 
pressure after its injection in the dog In view of the fact that most of the 
outstanding effects of histamine may be obtained with crotalin, the writers sug- 
gest that the effect of tissue extracts or allied substances may depend for their 
depressor activity on a principle that is neither histamine nor cholin Crotalin 
contains no histamine, and yet it causes reduction of blood pressure, reddening 
and whealing of the skin, and contraction of perfused virgin guinea-pig uterus — 
the usually accepted criteria of histamine jj ^ Eggers 

Effect of Isolation of Tail of Pancreas on Carboh\drate Metabolism 
G de Takats, F Hannett, D Henderson and I J Seitz, Arch Surg 
20 866, 1930 

Sugar tolerance tests were made on dogs whose pancreatic glands were divided 
with an electrocauterv and then wrapped in omentum The tests repeated at 
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intervals of from two to four weeks for several months showed a definite fall in 
blood sugar and an increase in hypoglycemia Intravenous doses of dextrose 
showed that a larger than normal amount of dextrose per kilogram of body 
weight had to be given intravenously in order to produce glycosuria These 
observations would suggest the possibility' that mild pancreatitis set up by the 
stimulus of the operation results m a hypertrophy of islet tissue 

N Enzer 

The Metabolism or Amilo-Acids in Health and Dislase Leslie Witts, 
Quart J Med 22 477. 1929 

The ammo-acid glycine was administered orally m amounts of from 25 to 
50 Gm in from 10 to 15 per cent aqueous solution Ammo-acid nitrogen, non- 
protein nitrogen, uriC acid, urea and sugar of the whole blood uere determined 
at intervals after the ingestion of glycine and compared with the fasting levels 
In a normal person, after the ingestion of 50 Gm of glycine, the amino-mtrogen 
of the blood increases fiom the fasting level of 7 mg per cent to about 12, 
reaching its peak in from one to four hours and returning to the fasting level m 
from SIX to eight hours In thirty-one miscellaneous conditions without involve- 
ment of the liver, the average fasting level of ammo-nitrogen was 6 3 mg per 
cent Lower values were found in myxedema and in one nervous patient The 
values were slightly higher in uremia and in a case of leukemia In twelve cases 
of disease of the liver, the average fasting level was 6 8 mg per cent, and m 
ten of these the ammo-nitrogen was between 5 7 and 8 mg per cent A low 
value of 5 mg per cent was found in a case of Hanot’s cirrhosis, and a high 
value of 8 6 mg per cent in a comatose patient with cirrhosis of the livei Fol- 

lowing the ingestion of glycine, the curves were essentially similar to those 
obtained m controls In diseases oi the liver, with tlie exception of acute yellow 
atrophy, both the fasting and postabsorptive values of aimno-nitrogen were 
normal However, m acute yellow atrophy there is an increase in the amino- 
nitrogen of the blood, and a higher curve is obtained after the ingestion of glycine 
This IS probably due to the necrosis and autolysis of the liver cells Following 
the ingestion of 25 Gm of glycine by normal subjects, the blood urea increases 
from 30 per cent upward as high as 113 per cent The same type of variation 
occurred in normal persons as w'ell as in those with diseases of the liver The 
blood sugar was found to rise after the ingestion of glycine, but no distinction 
could be made in diseases of the liver and m diabetes different from other dis- 
eases In passive congestion of the liver, the protein metabolism appeared to be 
normal In hypertension the ammo-nitrogen was high and urea formation was 
deficient In two diabetic patients, urea formation was defective, but in other 
cases of diabetes, m exophthalmic goiter, myxedema and gout it was within normal 
limits The author concludes that tests based on changes m the blood ammo- 
nitrogen or urea after the ingestion of proteins or ammo-acids have no value m 
the diagnosis of hepatic disease „ 

N Enzer 


The Fate of Thyroxin in the Treatment of Nephrosis 
J Med 23 129, 1929 


R Platt, Quart 


Clinical observations are to the effect that patients with nephrosis have a very 
high tolerance to thyroxin A low metabolic rate does not seem to account for 
this unusual tolerance Experiments were made to determine whether or not 
the nephrotic kidney allows rapid excretion of thyroxin Groups of tadpoles were 
taken, and to the vessel containing one group was added the urine of a case of 
nephrosis receiving from 7 to 10 mg of thyroxin per day To group B the 
same amount of normal urine was added, in which had been dissolved thyroxin 
m the calculated concentration which the urine of the patient would have con- 
tained had the drug been excreted Two control groups receiving thyroxin only 
and one receiving normal urine only were used The results seemed to show 
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that nothing approaching the amount of thvroxm administered is being excreted 
by the patient in an unchanged condition The author suggests that the thyroxin 
IS rapidly distributed in nephrosis, or its action is inhibited The inhibition does 
not seem to depend on the increased level of blood cholesterol -vt -p 


Some Forais of Permcious Axemev with Kxowx Etiology Alfred Fox- 
tax a AND Karl Lageder, Virchows Arch' f path Anat 273 553, 1929 

The material of this extensive paper (50 pages) is furnished by five cases of 
anemia Syphilis, tuberculosis, pregnanc}% enteritis, hepatitis are considered the 
cause of the pernicious anemia in these cases The morbus Biermer is only one 
manifestation of the much wider concept, “pernicious anemia ” Pernicious anemia 
is a complex of sjmptoms which may be produced bj' different causes 

Ai FRED Plaut 

Congenital Anomalies of Lipoid Metabolism A A.brikossoff and H 
Herzenberg, Virchows Arch f path Anat 274 146, 1929 

The so-called Christian tjpe is not a disease by itself but a skeletal form of 
Niemann-Pick’s disease A.11 congenital anomalies of hpoid metabolism (xan- 
thoses) form one group The anomaly may be more marked in the cholesterol 
metabolism in the neutral fats, the phosphatides or the kerasin There may be 
ectodermal, Ausceral or skeletal forms These anomalies obviously are mutations 
The} represent an inherited genotc picalh’^ fixed disease of the mesenchyme The 
factors are recessive and become manifest onl} after inbreeding The hvper- 
cholesterinemia is not primary 


Remarks ox A.rticle b\ Abrikossoff and Herzenberg L Pick, Virchow's 
Arch f path Anat 274 152, 1929 

The three t}pes, Gaucher’s disease, Niemann-Pick’s disease, and the disease 
described by Christian, are different manifestations of a primary disturbance of 
hpoid metabolism Nevertheless, each of the three is a definite clinical and ana- 
tomic entit} The clinical course of Niemann-Pick’s disease generally is too 
fast for the development of a skeletal form Intermediate forms must be expected 
So far, about fifty cases of Gaucher’s disease are on record and about fifteen of 
morbus Niemann-Pick and Christian’s S}ndrome In comparison wuth these 
figures, the number of intermediate forms is negligible Alfred Piaut 


The Increased Frequexca of Thrombosis and Embolism H Axhausen, 
Virchows Arch f path Anat 274 188, 1929 

Statistical surve} of 11,266 autopsies between 1912 and 1928 showed a decrease 
in thrombosis and embolism up to 1921 , then increase beginning in 1923 Since 
circulator} diseases m this study gne figures not dissimilar to those of other 
disease, one cannot attribute the increased frequency to intravenous therapy Sur- 
gical and medical cases show no difference Obiiously, w'e are facing a problem 
of changing frequency as it exists in many other diseases Pj ^^ut 


Pathologic Anatomy 

The Locvl Effect of the Injection of Gases Into the Subcutaneous 
Tissues A W Wright, Am J Path 6 87, 1930 

the subcutaneous injections of ox}gen, nitrogen and carbon dioxide, there 
ha\e been produced large numbers of monocytes modified monocvtes, epithelioid 
cells and epithelioid giant cells A\hich resemble those of tuberculosis as seen in 
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supravital preparations The causes for this reaction are nonspecific Monocytes 
are considered to arise locally, originating from some type of fixed connective 
tissue cell Epithelioid cells and epithelioid giant cells appear in these experi- 
ments to arise almost entirely from monocytes, the cause of the transformation 
being evidently due to some chemical change in the medium about the cell Histo- 
logic structures resembling true tubercles have been found in considerable numbers 
Fibrin is present in the gas spaces, often forming a thin membranous lining The 
new formation of elastic tissue is suggested about gas spaces where tissue cells 
are under tension Spaces lined with flat, mesothelial-like cells and containing 
both gas and fluid are found after six or eight davs The lining cells are thought 
to originate from connective tissue cells, although endothelium cannot be ruled 
out as a source Author’s Summar\ 


AIixed Tumors of the Palate R D’Auno\, Am J Path 6 137, 1930 

The term mixed tumor as applied to the neoplasms occurring in the general 
oral-facial region is distinctive and descriptive and should be retained The origin 
of these tumors can be most satisfactorily explained by the theory of embryonal 
enclavement Microscopically complex W clinically benign, it is doubtful if 
typical mixed tumors ever undergo so-called malignant changes Certainly such 
transformations, if occurring, are difficult of proof Palatal mixed tumors show 
the same general histologic complexity and clinical characteristics as those occur- 
ring in other regions Two mixed tumors of the palate are reported 

Author’s Summary 


Primary Miocardiai Amyloidosis R M Larsen, Am J Path 6 147, 1930 

The distribution of amyloid within the myocardium in primary myocardial 
amyloidosis may be diffuse as well as focal Its deposition within the heart may 
occur in the presence of hypertrophy as well as atrophy It is deposited only in 
those tissues that have a known vascular bed Its presence m avascular tissue 
IS only accomplished bv continuity with deposits in vascular tissue The deposi- 
tion of amjloid occurs primarily about A’enocapillary endothelium from which 
It extends to surround the normal tissues, ultimately cutting off the vascular 
supply to the part Then only the tissues atiophy and are replaced by amyloid 
This constitutes the primary mode of amyloid infiltration Amyloid gams entrance 
to occasional cardiac muscle cells by a process of invagination and ultimate pene- 
tration of the cell wall This is a direct method by which myocardial cells may 
be replaced by amyloid There is no evidence that amyloid deposit is dependent 
on locah7ed metabolic changes, nor is there evidence of primary pericellular 
deposition of amyloid, from which it freelv invades living cell substance The 
deposit of amyloid apparently is dependent on changes in endothelium, especially 
of \enocapillaries, which may possibly become impermeable to some substance in 
the tissue l>mph that may normall 3 ’^ be present in tissue lymph and capable of 
permeating venocapillary endothelium . , ^ 

Author s Summary 


Gineralized Amyloidosis of the Muscular Systems Shieids Warren 
Am J Path 6 161, 1930 

A case of generalized amjdoidosis of the muscular systems is reported The 
evidence indicates a widespread perversion of fibroblastic function The paren- 
chymatous organs are not iinolved 

Author’s Summary 


Age of Amphophiie Leucocates in Rabbits Emily Hunt and H G 
Weiskotten, Am J Path 6 175 and 183, 1930 

The Arneth count made from smears from the blood of the rabbit is of definite 
value in determining the relative age of the amphophils, and that a “shift to the 
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left” in the count (increase in per cent of the simpler formed nuclei) actually 
indicates a relative increase in tne number of young or more immature amphophils 
m the circulating blood Cessation of the supplj of amphophils from the marrow 
results in practicallj^ complete disappearance of amphophils from the circulating 
blood in a period of between three and four days The average duration of the life 
of amphophils in the rabbit’s blood is between three and four days 

Authors’ Suaiaiarv 

Complete Situs Ieversus of thf Vexa Ca\a Superior B Halpert am) 
F D Comax, Am J Path 6 191, 1930 

A rare vascular anomaly in a negro infant 2 weeks of age is described The 

arrangement and the course of the dural sinuses, the large venous trunks of the 

neck, the vena cava superioi and the vena azjgos presented a mirror image of 

the normal There was no trace of a right vena cava superior Previous reports 

of this anomaly are reviewed * , r- 

Authors Sumjiarv 


The Total Number of Glomeruli in the Congenitalli Asymmetrical 
Kidney R A Moore, Am J Path 6 199, 1930 


The enlarged kidney associated wnth hy'poplasia or agenesia of the opposite 

kidney’’ contains the usual number of glomeruli characteristic for one kidney of 

that species ■ , « 

Author s Summary 


The Vascularization or the Epicardial and Periaortic Fat Pads H F 
Robertson, Am J Path 6 209, 1930 

The arteriae telae adiposae of the heart and ascending aorta proliferate in 
response to disease, augmenting the my'ocardial blood supph or tending to com- 
pensate any’ deficiency in it The periadventitial vessels of the ascending aorta, 
joining the coronary vessels with those of the thorax, may greatly assist in this 
compensation The fat bodies develop about the proliferating vessels and their 
size depends primarily on the extent of y’asculanzation present, secondarily on 
such factors as atrophic and sclerotic my'ocardial changes, and individual pecu- 
liarities in local and general metabolism Author’s Summary 

Changes in the Finger Nails in Pulmonary Tuberculosis Albert G 
Hahn, Am Rev Tuberc 20 876, 1929 

Pittmgs or depressions in the finger-nails were observed in 100 per cent of 
a group of patients suffering from active pulmonary tuberculosis as compared to 
6 per cent of a group of patients in whom the tuberculosis had been inactive for a 
relatnely short period, and a third group of patients w’lthout sy’mptoms of activitv 
for from one to twenty-five y’ears in whom this change was absent in 100 per 
cent These characteristic pitting^ in a knoAvn case of pulmonary tuberculosis are 
considered indicative of recently active tuberculous disease provided no other 
disease is present Hippocratic incurvation w’as found in 76 per cent of the active 
tuberculous group, 50 per cent of the inactive tuberculous group, and 30 per cent 
of the ex-patient w’orkers at the sanatorium This change did not occur in any 
of the nontuberculous controls (presumably' normal persons) Cyanosis of the 
finger-nails was noted in 66 per cent of the active group as against only 2 per 
cent of the inactive or chronic group This change was well marked in all cases 
in which the disease was rapidly' advancing, as evidenced by clinical symptoms 
and roentgenographic studies Cyanosis mav oe of value m prognosis Ridging 
seems to be of less importance than the other changes described 

H J Corper 
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Comparative Radiographic and Anatomical Studies or Intestinal Tuber- 
culosis M Maxim Steinbach, Am Rev Tuberc 21 77, 1930 

On the basis of sixty-seven cases of far advanced pulmonary tuberculosis, 
studied clinically, roentgenologically and at autopsy in relation to tuberculous 
ulceration of the intestines, it was found that the roentgenologic signs usually 
considered diagnostic of this condition were highly unreliable in over 52 per cent 
of the cases Microscopic as well as gross anatomic examination of the intestines 
should be done m all cases Examination without incising the intestine is not 
to be rehed on, since many of the early ulcerations involve only the mucosa and 
submucosa, and are to be detected only after opening and washing the intestines 
A large number of ulcerations not visible macroscopically are seen only after 
careful microscopic search j Cqrper 


Chronic Glomerulonephritis with Lipoid Changes Francis D Murphy, 
Arch Int IMed 45 23, 1930 


The clinical features of a patient, aged 12 years, with chronic glomerulo- 
nephritis and lipoid changes in the various organs, are described from the onset 
of the disease until death five years later During the course of the disease it is 
seen that the symptoms were evanescent and varied so much from time to time 
that the proper interpretation of the clinical picture was difficult in some stages 
of the disease Lipoid deposits in the various parenchymatous organs are described, 
and their relationship to hypercholesterolemia is discussed The atherosclerosis 
of the aorta and mitral valve is described and its dependence on hypercholestero- 
lemia is pointed out A description is given of the changes found in the arteries 
and arterioles of the kidney and other parenchymatous organs as well as those 
found in the skeletal muscles The damage found m the renal arterioles is espe- 


cially dwelt on 


Author’s Summary 


Hemochromatosis Elmer H Funk and Huston St Clair, Arch Int Med 
45 37, 1930 


A case of hemorchromatosis without diabetes is reported The copper content 
of the liver was found to be 140 mg per kilogram of fresh tissue, or 331 8 mg 
for the entire organ The copper content of the spleen was found to be less than 
1 mg for the entire organ The estimated quantity of iron in the liver is probably 
inaccurate but was found to be at least 62 Gm per kilogram of tissue, or 14 7 
Gm for the entire oigan No analyses were made for zinc, manganese, nickel 
or other heavy metals It is unlikely that increased hemolysis is the cause of the 


iron pigmentation It is likely that the role played by copper is secondary to an 


unknown etiologic agent 


Authors’ Summarv 


Atelectasis in the Pathogenesis or Abscess of the Lung Theodore S 
Moise and Arthur H Smith, Arch Int Med 45 92, 1930 

Obstructive atelectasis is a common observation m otherwise healthy albino 
rats The obstruction is frequently the result of the accumulation of mucus in 
the form of a plug completely occluding the bronchial lumen Micro-organisms 
may be frequently obtained from the lungs of healthy animals On the basis of 
these observations, it is probable that the sequence of events in the pathogenesis 
of pulmonary disease in the white rat is the entrance of organisms into the lung, 
an obstructive atelectasis followed by the growth of organisms distal to the point 
of occlusion and the development of pulmonary suppuration The established 
suppurative process may extend to other parts of the lung by a repetition of 
these changes or bj' direct extension to adjacent structures 

Authors’ Summarv 
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The Relation or the Disteiultion A^D Strlctlre of the Coronarv 
Arteries to Mtocardial Infvrction Merritt B Whiiten, Arch Int 
iled 45 383, 1930 


The deep branches of the arteries of the left ventricle leave at right angles 

and pass directlj through the nijocardiuni The branches of the arteries of the 

right ventricle spread out in practicall} the same plane as the larger arterj from 
which thej arise Three distinct opes of lesions are produced bj infarction 
invohmg the left ventricle The nature of the infarction depends on the site of 
the occlusion The fact that the mjur} in infarction is almost ahvajs to the left 
ventricle, whereas the right ventricle rarely is involved, seems to depend on the 
differences in the anatomic structure of the arteries of the two ventricles Infarc- 
tion in the posterior surface of the left ventricle is much more common than has 
been heretofore recognized Infarction at the apev may be due occasionally to 
occlusion of the right coronary arter 3 It is suggested that the position of the 

first part of the circumflex branch of the left coronary arter}, while it is in the 

coronary sulcus and above the ventricle, is a factor m making it less liable to 
occlusion than the anterior descending arterj Infarction in the right v'entricle 
was found onlv in connection with massive infarction of the left ventricle and 
usuallv w'as minimal m amount The right ventricle, although it appears to be 
less v'ascular than the left, is not believed to be especiallv predisposed to failure 
with age In fact, the left ventricle is found to be the one to fail most frequentl} 


from arterial msufficiencv 


Author’s Sumharv 


Acltf Toxic (Xonsupplratue) Encephalitis in* Childrix A. A Low, 
Arch Xeurol S. Psychiat 23 696 1930 

Low studied in detail the structural changes in the brains of children who died 
after a short course with manifestations of severe lesion of the brain, such as con- 
vulsions, coma, delirium, general spasticitj, ocular nerve palsies and similar signs 
The duration of the illness was two four, ten, fourteen and thirty-nine dajs Some 
structural changes m all of the five cases, in spite of the varied time element, were 
common Here Low includes the absence of mesodermal elements (infiltrations) in 
the perivascular spaces and of hemorrhagic foci, extensive damage to the cortical 
ganglion cells (mostly as peracute or acute liquefaction) , progressiv'e glial and 
vascular reaction, the presence of so-called glial reticulum and a moderate 
meningeal reaction In the five cases the changes v^aned somewhat In the case, 
for instance, that lasted only two dajs, the ganglion cells show^ed so-called peracute 
liquefaction with disintegration, while the glia cells also showed regressive changes 
which in the corpus striatum were of the so-called ameboid tj^e, m the cases 
that lasted two or more weeks, the glial changes were proliferative in the form 
of rich cvtoplasmic glia, glia rosets, neuronophagia and satellitosis , the ganglion 
cell destruction was milder, the blood vessels w'ere engorged and new capillaries 
were numerous Low contrasted his observations with those of Lothmar and 
Rosenthal, who bj injecting dj^senterj toxin and guanidm into rabbits obtained 
changes like those described bv Low The changes in the animals differed accord- 
ing to the virulence and the amounts of the toxins injected 

George B Hassin 

Tumor of the Braix whth Sudden Onset of Svmptovis C W Irish, Arch 
Neurol & Psjchiat 23 727, 1930 

Tumors of the brain often give a clinical picture of an acute onset and rapid 
course much resembling a vascular or an mflammatorv' condition of the brain 
Structuralh" such tumors, in the greatest number of cases, were spongioblastomas, 
a t>pe of glioma especiallv well studied bj Globus and Strauss They are malig- 
nant gliomas because of the rapid growth, as evidenced bv the presence of 
numerous mitotic phenomena in the tumor cells and the presence of well defined 
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spongioblasts Irish gives clinical histones of ten cases, nine of which proved to 
be definite spongioblastoma multiforme, one case was classified as medulloblastoma 
The clinical picture varies, depending on the localization which in the series ot 
Irish involved the frontal lobes (twice), frontotemporal (twice), temporal and 
occipital lobes (once in each), and once the vermis of the cerebellum In three 
cases the lesions were multiple involving among other structures also the basal 
ganglions The termination is practically ahvavs fatal, the entire duration of 
illness averaging fiftv -eight dais (from seven days to four months) 

Georgc B Hassin 

Elephaa riAsis and Edema F L Reichert, Aich Surg 20 543, 1930 

Emphasis is placed on the importance of appreciating that obstruction of the 
Emphatic and venous drainage docs not cause elephantiasis unless there is a con- 
comitant mflammatorj process in the subcutaneous tissue In a previous report 
by the author {Ai ch Siuq 13 871, 1926), there was reported the technic of com- 
plete severance of the tissue of the thigh, with the evception of the femoral arterv 
and vein In\'ariabl\ edema developed in the e\tremity and an anastomosis could 
be demonstrated by opaque material injected into the arterial and v^enous system 
Similarlv, lymphatic regeneration could be demonstrated Subsidence of the edema 
occurs with the regeneration of the lymphatic system, and edema persists if the 
Ivmphatics are blocked The author attempted to superimpose an infection on such 
an edema, but all attempts by injecting various strains of streptococci failed, 
except for one instance The author believes that so-called elephantoid conditions 
differ from true elephantiasis only m their extent In contiast with simple edema 
elephantiasis and elephantoid states present an entirely different picture in 
roentgenograms of the soft tissue Not onlv do they show great thickening of 
the dermis and marked enlargement of the subcutaneous tissues down to the muscle, 
with a thickened muscular aponeurosis, but there is an extensiv'e network of 
fibrous trabeculations in the hypodermal layer The aiticle is extensively illus- 
trated by case histones and photographs of roentgenograms No edema, even of 
long duration, will lead to proliferative change and deposition of fibrous con- 
nective tissue unless it is associated with inflammation Lymphedema and 
Ivmphaticovenous stasis occurred in replanted limbs and in venous and perivenous 
blockade The factor of lymphangitis in elephantiasis could not be reproduced 
experimentally The elephantoid state is a sequel to varicose veins, phlegmasia 
alba dolens and to chronic bacterial fungoid and malignant ulcerations 

N Enzer 

A-maloidosis or the Tharoid Glaxd W C Hontfr and D B Seabrook, 
Arch Surg 20 762, 1930 

The authors report an instance of enlargement of the thyroid due to amyloidosis 
The patient had advanced tuberculosis in both upper lobes The thyroid was 
causing pressure on the trachea Grossljq the gland atos yelloAvish white, and 
somewhat soft and avascular, the colloid v\'as scanty and vacuolated, there was 
a strongly positive test for amyloid, and there was a marked reduction m the 
number of acini , the epithelium was flat or cuboidal There was a large amount 
of homogeneous hyaline substance between the acini A review shows that the 
lesion IS rather rare, although the author does not report the total number of 
cases on record to date 

N Enzer 

Annular Pancreas N J Howard, Surg Gynec Obst 50 533, 1930 

After dense adhesions between the gallbladder, omentum and the duodenum 
were separated it was found that the head of the pancreas completely encircled 
the midpart of the second portion of the duodenum The pancreatic tissue was 
narrowed to an isthmus about 3 cm broad at the lateral anterior wall of the 
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duodenum Proximal to the constricting ring, the duodenum was dilated to a 
diameter of 6 cm and distall}" constricted to 4 cm The cutting of a good sized 
duct in the pancreatic tissue anterior to the duodenum led to the formation of a 
pseudocj'st which on incision resulted in a panoreatic fistula At least 1,100 cc 
of fluid was discharged a daj', but there was no intense ulceration of the skin 
which was attributed to the absence of duodenal secretions, which activates the 
pancreatic enzymes The literature and the embryologic explanations of this 
anomaly are given Richard A Lifvendahl 

PsEUDOTUBERCULOus SALPINGITIS J Dfnton aiid G Dalldorf, Surg Gyiiec 
Obst 50 663, 1930 

It IS believed that a foreign body type of reaction in the oviducts is frequentl} 
diagnosed as tuberculosis In seventj -eight cases previouslj’^ diagnosed as tuber- 
culous salpingitis, there were thirtv-four m which this confusing type of reaction 
had occurred The foreign substance consisted of calcium refractive crystalloid 
clusters m the centers of basophilic masses and in the bodies of giant cells and 
endothelial nodules These chemical substances are absent in true tuberculous 
lesions and the tubes are larger, cannot be easily separated from the surrounding 
granulation tissue and extensive caseation is present through the muscularis, and 
the tubercles on the serosal surface are confluent and caseous 

Richard A Lif\exd\hl 

Solitary Cvsts of the Kidnfi^ A B Hepler, Surg Gynec Obst 50 668, 1930 

On a basis of four serous and three hemorrhagic solitary c\sts studied by 
the author, a review of the literature and experimental work, the conclusions are 
reached that tubular block alone cannot produce such cjsts, but if the same con- 
dition which produced tubular obstruction also interfered with the blood supply 
to the same segment of the kidney, thus resulting m parenchymal anemia and 
degeneration, then tissue relaxation, rapid dilatation and cyst formation might 

Richard A Lifvexdahl 

The Causes or Neonatal Death J N Cruickshank, M Res Council, 
Special Rep Series, no 145, 1930 

In 800 autopsies in cases of neonatal death the cause of death was considered 
to be due to birth asph 3 'xia, birth injury or prematurity m 540 instances, to 
infected conditions in 238, and to gross developmental defects m 22 


Acute Eosinophilic Leukemia and Eosinophilic Erythro-Leukemia J Hav 
and W H E\ans, Quart J Med 22 167, 1929 

The authors report two cases, the first of which was clinically identical with 
acute mj'elogenous leukemia, splenomegaly and general glandular enlargement 
and leukocytosis being present The internal organs showed intense infiltration 
with eosinophilic cells The white blood count in this case was 72,187, with 
83 7 per cent eosinophils 

The second case was more chronic and showed the combination of polv- 
cj'themia wth leukocytosis and also a high eosinophilic count Details are given 
of the clinical and the postmortem observations, and fairly complete records of 
similar cases selected from the literature All of the cases are identical in that 
they closelj" resemble a myelogenous leukemia, with the exception that the cellular 
infiltrations are polj morphonuclear or adult eosinophilic cells 

The authors hold that there is no justification for the establishment of a new 
clinical entit}', as favored bj’’ some authors, under the caption “hj'perleucocvtosis 
with splenomegalj ” They urge, rather, that these are examples of mj'elogenous 
leukemia, differing only in the tjpe of cell predominant With reference to the 
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pobcythemia and leukocytosis, they point out that in other cases of this type 
myelogenous forms appear in the circulation, and in one case (Blumenthal’s) 
there was a frank combination of leukemia and pohcythemia Hence they favor 
the term “erythro-leukemia ” Enzer 

Stereoscopic Radiography or the Coron\ry S\stem J S Campbell, Quart 
J Med 22 247, 1929 

This IS an mstructue article on the blood supply of the heart An opaque 
medium “Roentyum” uas injected into the vessels, through each coronarj artery 
Stereoscopic x-rav pictures were then taken of the specimens The results bear out 
the previous work of Gross The author points out the inconstancy of the blood 
supply His studies, based on 100 specimens, disclosed numerous vaiiations in 
the distribution of the coronary vessels In the auricles particularly he found 
nothing constant in the distribution of the vessels, with the e-vception of one 
branch of the ramus ostei cava superiosus While this vessel has no constant 
origin. It has a constant termination It helps to form the anastomosis at the 
junction of the superior vena cava with the right atrium The ventricular blood 
supply IS fairly constant on the anterior surface, but not so on the posterior 
surface With regard to the blood supply of the neuromuscular tissue, it was 
found that the supply came in 81 per cent from the right coronary and in 19 per 
cent from the left coronary There are, however, many alternative channels of 
blood supply, as demonstrated m two of his cases in which lesion of the specific 
arterj of the node and bundle failed to give any electrocardiographic evidence 
of a lesion The article is well illustrated xt 


Storage of Iron Following its Oral and Subcltaneous Administration 
C J PoLSON, Quart J Med 23 77, 1929 

Ten cubic centimeters of undiluted dialyzed iron containing 0 5 Gm of iron 
was administered orally and subcutaneously in daily doses to rabbits The experi- 
ments lasted from one hundred and seventy-two to four hundred and fifty days 
The rabbits receiving the iron orally showed a maximum storage in the liver 
There was no increase of iron in the lungs The kidneys in some cases showed 
excessive iron The chermcal analysis of the subcutaneous series also showed high 
concentration in the liver, none m the lungs, an excess in both the kidney and 
spleen, and also a considerable amount in the dried subcutaneous tissue The liver 
lobules contained iron diffusely Coarse granules could be seen m the liver cells 
around the nuclei, generally at the outer third of the hepatic lobule A few 
Kupffer cells contained iron Iron could be stained in the spleen There was 
an excess in the cecum and kidney, no excess in the bone-marrow and none in 
the lungs In the subcutaneous series, the liver contained numerous giant cells, 
and the concentration of iron was much greater than in the oral series, although 
It appeared later There were no giant cells noted in the oral series There was 
more iron in the spleen after oral administration than after intravenous adminis- 
tration The high concentration of iron in the cecum and kidney is due to excretion 

N Enzer 

The Reaction of Tissues to the Asbestos Fiber, with Reference to 
P uLMONARv Asbestosis S Roodhouse Gloyne, Tubercle 11 ISl, 1930 

Asbestos fibers, when injected into the body, act as a benign irritant producing 
granulation tissue with many asbestosis giant cells, presumably an attempt to 
destroy the asbestos fibers by phagocytosis Connective tissue is formed m due 
course, but the giant cells persist The asbestosis giant cell is readily distinguished 
from the tuberculosis giant cell Asbestosis bodies are not found Asbestos 
injected repeatedly intravenously appeared to have no toxic effects on distant 
1 1 ssuos 

H J CORPER 
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Pulmonary Asbestosis Dea.th from Tuberculosis Two Years After 
First Exposure to the Dust W Burton Wood and D S Page, 
Tubercle 11 157, 1930 


The rapid e\oIution of the tuberculous process in a patient who had been 

exposed to asbestos dust was a feature of a case here reported A large number 

of asbestosis bodies was present in the lungs two jears after the first exposure to 

the dust TT T z- 

H J CORPER 


Blood Content of the Human Spleen H H‘\rtw'ig, Beitr z path Anat 
u 7 allg Path 83 431, 1929 

To determine the blood content of the spleen, the organ, carefully isolated 
at necropsy, w'as perfused with water until the perfusate was colorless The 
hemoglobin content of the blood of the right side of the heart and of the per- 
fusate having been determined, it w'as possible to calculate the quantity of blood 
represented by the hemoglobin of the perfusate A pressure of from 170 to 180 
mm of mercury was used foi the perfusion, the time required varying from 
one and one-half to six hours The quantit3' of perfusing fluid varied from 65 
to 70 5 liters, the average being 20 5 liters One hundred and fift3'-two spleens, 
obtained in the course of 194 necropsies on persons ranging in age from 5 to 86 
3 ears, were found satisfactor3 for perfusion Of the perfused spleens, onlv 
those in w'hich microscopic examination after perfusion re\ ealed no red cor- 
puscles m the tissue w'cre used for the final calculation of results Hartwigs 
figures are therefore based on sixty-seven spleens The normal spleen wuth an 
average postmortem w'eight of 169 Gm w'as found to have a blood content of 
56 cc Blood constituted 33 per cent of the postmortem w’eight of the normal 
spleen The lowest figures w'ere obtained for the spleens from cases of general- 
ized anemia, for wdiich group the average weight w’as 1 15 Gm , of w'hicli blood 
constituted 22 per cent It may be noted that the printed tabulation contains a 
misprint of this figure, which is given as 59 The highest figures were obtained 
for passiveh congested spleens Ihe average w'eight of the spleens from this 
group W’as 249 Gm, the blood content being 116 cc , or 49 per cent of the total 
W’eight The blood content of the spleen is estimated at 1 3 per cent of the total 
blood for the normal spleen, 0 7 per cent for the spleen from cases of generalized 
anemia, and 2 6 per cent for the spleen passively congested These values are 
much lower than those obtained by other methods for the spleens of living animals, 
in W’hich the spleen is held to act as an important reser\oir of the splanchnic 
blood The human spleen is probabV smaller after death than at any time during 
life Hartwig estimates the decrease at from one-fifth to one-third To determine 
the maximum fluid capacity of the spleen, the organ, after completion of the 
perfusion, w'as filled with w’ater to its maximum capacity at a pressure of 180 mm 
of mercury B3’ this method the average maximum fluid capacity of the normal 
spleen w'as found to be 202 cc , as compared w’lth an average postmortem blood 
content of 56 cc For the spleen from cases of generalized anemia, the average 
maximum capacity was 104 cc and for the passiveh’ congested spleen, 230 cc 
The determinations of the maximum capacities gave considerable deviations from 
the average for each group Hartwig estimates the blood content of the normal 
spleen during life at from 50 to 200 cc and believ’es that the figure lies m the 
upper half of this range ^ 


Acquired Pathologic Fissures of the Brain Maria Mittelbach, Beitr 
z path Anat u z allg Patli 83 445, 1929 

The author presents a description of five examples of a lesion of the brain that 
she believes has not been prev’iouslv described, except for a brief report of one 
of the cases of her series made bv Spatz The lesion is a characteristic Assuring 
of the convolutions of the brain The fissures are narrow’, shthke and long, 
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and are situated in the middle of the convolutions, following the windings of the 

latter Short lateral branches are given off from some of the mam fissures The 

pia may run smoothly over the fissures, so that the latter would be overlooked 

if the pia IS not removed A loose network of connective tissue dips down into 

some of the fissures from the undersurface of the pia The convolutions of the 

convex surface of the frontal and anterior third of the parietal lobes were involved, 

the distribution being symmetrical in the two hemispheres Macroscopically, on 

cross-section the fissure appears as a narrow funnel-shaped defect that does not 

extend entirely through the cortex Microscopically, the cell layers of the cortex 

extend m regular order to the margins of the defect At the bottom of the latter 

IS a narrow glial scar in which both glia cells and fibers are increased In this 

area the regular arrangement of cells and fibers is disturbed In preparations 

stained for myelin sheaths, the scar reveals a dense network of irregularly entwined 

myelin sheaths in which neurofibrils can be demonstrated This histologic picture 

is identical with that of the plaques fibromyeliniques described by C and O Vogt 

No remains of the lost cerebral substance were present in any of the lesions, 

which leads to the conclusion that the lesion is an end-stage of a process, the 

earlier stages of which have not been seen The fissures can be readily distinguished 

from congenital microgyria, from the cortical defects due to arteriosclerosis of 

the pial vessels, and from the granular atrophy due to sclerosis of the finer vessels 

of the cerebral cortex The lesion bears a close resemblance to the defects seen 

m the base of tbe brain as the result of concussion Although there was no 

history of trauma in the cases reported, the author believes trauma to be the most 

plausible explanation of the pathogenesis of the fissures In none of the cases 

were there symptoms that could be ascribed to the lesion described 
1 - 

O T Schultz 


Bacterial Localization in Areas of Cerebral Softtning F Quednau, 
Beitr z path Anat u z allg Path 83 471, 1929 

In two cases, what appeared to be multiple abscesses of the brain proved on 
closer examination to be areas of cerebral softening m which secondary localiza- 
tion of bacteria and suppuration had occurred In one case the cerebral infarction 
was due to arteriosclerosis, and in the other to syphilitic arteritis Each patient 
had suffered shortly before death with a pneumococcic infection of the lung 
Pneumococci were' cultivated from the blood stream and were seen m sections 
of the cerebral lesions In one case streptococci were also present m the lesions 
of the brain In experiments on animals, aseptic injury of the brain was pro- 
duced by puncturing the skull of rats with a scalpel On the second or third 
day after the trauma, bacteria were injected intravenously In three animals 
that received staphylococci and m three that received hemolytic streptococci, no 
infection of the traumatized brain tissue occurred In one rat that received pneumo- 
cocci, suppuration of the injured tissue combined with purulent meningitis led 
to the death of the animal Quednau believes that brain tissue that has undergone 
softening, either as the result of injury or of infarction, is a focus of lessened 
resistance and a site of election for the localization of any bacteria which may 
be present in the blood stream, especially pneumococci He thinks that some of 
the idiopathic abscesses of the brain and abscesses following trauma to the head 
but in which no connection between the abscess and injury of the skull can be 
detected may be due to secondary infection of injured brain tissue 

O T Schultz 


OF the Injured Arterial Wail 
u z allg Path 83 485, 1929 


A SsoLowjEw, Beitr z path 


Healing 
Anat 

Much of the literature on the reparative phenomena of the arterial wall relate 

Tn ^ ^'S^tion or crushing 

In the author s experiments, a procedure was used that did not destroy the elastfc 

tissue, namely, cauterization of the outer surface of the vessel by means of a 
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red-hot wire The rabbit i\as used, and the common carotid arteries and the 
abdominal aorta abo\e the , bifurcation were selected for stud^ The vessels were 
remo\ed for microscopic examination at -varying intervals ranging from two to 
nmetv dajs after the cauterization In the earlj stages, there is slight poljmorpho- 
nuclear infiltration of the inner and middle zones of the media and a few' polj blasts 
mav be present The author thinks that these cells wander into the tissue from 
the vessel lumen If the elastic tissue is not destroyed, the reparative phenomena 
occur chief!}' m the media The muscle cells of the media at the margin of the 
injured area proliferate, and the j'oung cells grow' along the surface of the lajer 
of elastic fibers The latter form a compressed and compact layer as the result 
of the disappearance of original tissue elements from between the fibers The 
regeneration of the media mav' be so complete that the site of the injury is difficult 
to detect If the elastic fibers form such a compact lajer that the regenerating 
muscle cells cannot penetrate between the fibers, a latter replacement of mucle 
cells by connective tissue occurs If the injury was great enough to cause 
destruction of the elastic tissue, regeneration of the media does not occur, but the 
injurv' IS repaired bj' an ingrowth of fibroblastic tissue from the adventitia The 
intima ma> be thickened m the injured area In early stages, proliferation of endo- 
thelium IS seen, the endothelial cells forming a laj'er several cells thick Although 
the author grants the formation of muscle and connective tissue of the intima 
from the proliferated endothelium, he saw no evidence of such transformation in 
his material If the elastic lajer was not too compact, joung muscle cells could 
be seen to make their waj between the fibers to take part in the regeneration 
of the intima A new formation of elastic fibrils could not be detected in the media, 
but was seen m the adventitia The process of healing of the injured arterial 
wall is a very slow one and requires a long time for its completion 

O T SCHPLTZ 

The Cell Reaction' in Lupls K. A Heiberg, Virchow's Arch f path Anat 
272 375, 1929 

Only in 41 of 100 specimens of lupus were giant cells found and in some of these 
onlv few A large number of plasma cells were found in 2, a considerable number 
in 5 The absence of central necrosis maj be due to rapid absorption as well 
as to lack of its formation The relative amount of epithelioid cells, Ijmphoid cells 
and plasma cells and their distribution mainlj depends on the age of the lesion 
and on treatment 

SvsTEViic Reticllosis O Bvkowa, Virchows Arch f path Anat 273 255, 
1929 

An acute infectious disease probablv influenza, together with signs of decom- 
pensation, brought an obese woman 69 jears of age to the hospital She looked 
anemic and cjanotic Enlarged Ijmph nodes varjing in size up to that of a 
walnut and even a plum were felt m the axilla and groin They were hard, isolated 
from each other, but not tender There were 4 per cent eosinophils, 65 per cent 
Ij-mphocvtes and 14 5 per cent monocjtes The number of neutrophils decreased, 
and the monocj'tes increased to 25 per cent, they were the only form, the absolute 
figure of which was never below the normal 

At autopsj, an enlargement of spleen and Ijmph nodes was found The lymph 
nodes were soft, the marrow m the long bones was red and the liver was not 
enlarged In the Ijmph nodes manj clear cells prevailed which had phagocytic 
properties In addition, there were round basophil cells with large, round nucleus 
and manj nucleoli The architecture of the Ijmph node was destroyed, the cells 
closelj enmeshed in a sjstem of fibrils The spleen gave a corresjxmdmg picture 
In the bone-marrow manj of these cells contained erythrocjtes and pjknotic 
nuclei Verj few granulocvtes were left In the tonsils also the lymphatic tissue 
was atrophic Reticulum cells and basophil cells occupied the whole organ and 
were found m the neighboring muscle also Smaller accumulations of such cells 



ABSTRACTS FROM CURRENT LITERATURE 


465 


were found m other organs The oxidase reaction was negative These results 
indicated a systemic overgrowth of reticulum cells with atrophy of lymphatic 
parenchyma In the bone-marrow the erythroblastic system was less damaged 
than the remainder The disease is regarded as an aleukemic reticulosis The 
cause is unknown, as it is m the other forms of reticulo-endothehosis 

Alfred Plaut 

The Hilus Cells of the Ovarv H O Neumann, Virchows Arch f path 
Anat 273 511, 1929 

Negative chrome reaction does not preclude the sympathetic nature of the hilus 
cells When one kills mice with ether and chloroform, even serial sections do 
not lead to the detection of any chromaffin cells In decapitated animals, with 
the same technic, the chrome reaction was negative Guinea-pigs were killed with 
chloroform during labor after one of the young was born In the young that 
was born before the administration of chloroform to the mother, the chrome 
reaction was positive, in the ethers it was negative 

Cells similar to the hilus cells of the ovarv are found in the lulus of intestine 
All these cells are special sympathetic elements which sometimes exhibit more 
of a paraganghonic character, sometimes more of the character of cells with 
internal secretion Alfred Plaut 


Aggregation of a Special Ceii in thl Male Genitals of Animals 
Zenichi Shiosawa, Virchows Arch f path Anat 273 531, 1929 

The cellular mass was found in four of five rabbit testicles when serial sections 
were made In representative sections they were found m 80 of 287 specimens 
They were absent in dogs The location was either the septum or the neighbor- 
hood of the rete or the connective tissue of the com vasculosi They occurred 
with equal frequency in healthy and in diseased rabbits The size varied from 
45 to 1,100 microns, their number in one testicle from one to ten The organ is 
surrounded and occasionally subdivided by connective tissue The cells are poly- 
hedral, round or ovoid, with much cytoplasm which may be granular or vacuohzed 
The cells measure from 7 to 10 microns the nuclei from 4 to 7 microns, thej 
are vesicular, clear, with one or two nucleoli Oxydase, chromaffin substance, 
epinephrine, Altmann granules, glycogen and fat are absent The cells change 
rapidly after death They store neither carmine nor india ink The organ can 
be damaged by feeding the animals hydrous wool fat, by exposing the scrotum 
to sunlight, and by deficient diet It seems to be more resistant than the testicle 
In spite of the relatively rare occurrence (28 per cent), it is considered a normal 
organ Its function is unknown 


Ependymal Embryonic Neuroglioma of Pini al Gland G L Derman 
and M A Kopi lowitsch, Virchows Arch f path Anat 273 657, 1929 

The tumor (2 75 by 2 by 2 cm) springs from the commissura habenularum 
groove separates a small posterior portion which is the pineal gland Character- 
istic rosets are found in the tumor The clinical symptoms appeared during preg- 
nancy, receded after delivery, and reappeared with increased intensity in the 
second month of the following pregnancy About eighty cases of primary tumor 

of the pineal gland are reported in the literature a -r, 

Alfred Plaut 


Solid Teratoma and Medullary Osteochondroma of Corpus Uteri W 
AIann, Virchows Arch f path Anat 273 663, 1929 

The literature contains no well established report of intra-uterine teratoma 
A healthy woman, aged 31 had a prolonged menstruation and, two months later 
pain at the onset of menstruation The uterus was enlarged, and in the distended 
cervix a firm, strawberry -like tumor was felt which was diagnosed as a submucoL 
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m\oma but pro\eci to be a teratoid tumor Two months after its removal, bleeding 
and pain led to hjsterectomy 

The left tubal angle was the seat of a tumor the size of a small apple If 
was partly nodular and partlj' polypoid, the consistencj' varied There were cjsts 
with different contents The outline against the myometrium was indistinct Micro- 
scopically, skin, hairs, glands, bone and cartilage, etc , were found All three 
germinal layers were represented , most tissues had einbrj onic character ileso- 
derm and entoderm prevailed This tumor could not possibly have originated from 
an ovum of the patient The ovulogenous theorv of teratomas probablj is error^e- 
ous One must, for this uterine teratoma, refer to one form of the blastomenc 
theorj It IS unknown why in this instance a solid teratoma had formed and not 
a dermoid cjst 

The second tumor described in this paper was found in a tripara 38 jears of 
age, r\ho had had one breast amputated twelve years before She had a squamous 
cell carcinoma of the cervix and was pregnant After an unexpected premature 
labor she had fever for many weeks She received radiation treatment The 
cervical tumor was a squamous cell carcinoma without hornification 

In the right tubal angle an osteochondroma the size of a walnut was situated 
within the mjometriuin It was surrounded b\ a thin lajer of firm connectue 
tissue The cartilage was hyalin The ossification partly looked similar to an 
epiphrseal line The marrow contained few cells, there was no blood formation 
Germinal misplacement seemed the best explanation fred Pr a.ut 


Physiolog\ of Cellular Respiratiol in Irs Reiatiox to New' Histoiogic 

Observations ox Leukocvtes and Heart IMuscle E Sehrt, Virchow'S 

Arch f path Anat 273 701, 1929 

Histologic methods that can demonstrate single phases onlj, not processes, on 
the other hand, are not subjected to manj' of the sources of error that may 
interfere w'lth phjsiologic work The granules that form a permanent part in 
the structure of the living cell obviously must be centers of cellular respiration 
Thej' are the seat of the oxydase reaction, stabile and labile The functional iron 
of the cell so far has escaped histochemical demonstration except for Katsunuma’s 
obsen'ations in the vaginal muscle The lipoid nature of the oxj'dase granules 
often has been suggested but never has been proved These granules are identical 
with the fine granules that one can see under oil immersion m unstained sections 
of unfixed material Since the beginning of histologj' (Koelhker), the lipoid 
character of these granules has been suspected, but never has been proved By 
means of a modified double Sudan stain, Sehrt has succeeded in staining granules 
of the myeloic cells red with sudan In the polj morphonuclear leukocytes, the 
protoplasm is full of dark red granules, which, in distribution, shape and size, 
are identical with the common neutrophil granulation The eosinophil granulations 
are very distinct The majority of the transitional cells contain red granules w'hich, 
in size, shape and color, are similar to those of the pob'morphonuclear cells Thej' 
are mainlj' located at the indentation of the nucleus Thirty-nme per cent of the 
transitional cells are free of granules Basophil cells show their coarse granules 
in dark red color, but in addition there are smaller granules, as in the neutrophil 
leukocyte In normal people, all large mononuclear cells contain manj red granules, 
just as the neutrophil cells do The lymphocytes are entirely free of sudan stained 
granulations The granules are insoluble in cold alcohol, cold acetone, boiling 
acetone, cold ether, cold benzine, cold chloroform , they are easilj soluble m xylol, 
in hot absolute alcohol , thej slightly dissolve m acetone w'hen left there for a 
long time 

Thus, oxjdase granules and these sudanophil granules are identical They are 
morphologicallj alike Number and distribution of both kinds of granules in the 
neutrophil leukocjtes are identical The four groups into which Naegeli divides 
the neutrophil cells, according to their oxjdase granulations, can be established 
for the sudanophil granulations as well 
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The labile oxydase granules contain lipoid also For their demonstration the 
author used the following method Frozen sections of unfixed material are spread 
on the slide and allowed to dry These sections practically never come off the 
slide and can be used for nearly all staining methods They are not torn, and 
they do not shrink They do not contain traces of water, they have all the 
advantages of the paraffin or the frozen section Another modified sudan method 
IS used for the labile oxydase granulation The whole heart muscle appears studded 
with the fine red granules, which follow not only the lengthwise striation, but the 
cross-striation also Connective tissue, blood vessels, etc, are entirely free of 
granules After exposure to fat solvents, the sudan stain is negative 

These granules adsorb fatty acids If one puts the dry frozen section into 
liquid animal fat at a temperature of 40 C and removes the fat mechanically, the 
granules will stain with any sudan method This experiment becomes negative 
when dry paraffin section has been in a fat solvent for a few days These observa- 
tions are in accord with Warburg’s physiologic experiments These granules 
are soluble in absolute alcohol, xylol, ether, chloroform, acetone and benzine They 
obviously consist of mono-amino-phosphatids The same substances have been found 
by Meyerhof in ether-alcoholic extracts of heart muscle The granules of the 

myeloic cells, on the o^her hand, consist of saturated phosphatids and cerebrosids 

Cellular respiration and oxj'dase reaction are dependent on lipoids The func- 
tional iron in the cell must be located on the granules Every granule is an 
oxidation center with active surface Alfred Plaut 

Circumscribed Lipoid Deposits ix the Mucosa or the Stomach and 

Intestine Friedrich Feyrter, Virchows Arch f path Anat 273 736, 

1929 

In 1,300 autopsies, circumscribed lipoid deposits were found twenty-five times 
in the mucosa of the stomach They ariT'^sfound in between 3 and 10 per cent of 
persons over 45, depending on the occurrence of atherosclerosis, cholelithiasis and 
obesity The season seems to play a role also Generally only one island of lipoid 
cells was found They are easily overlooked in the routine slide It is impossible 
to say why the hpoid deposits are circumscribed and isolated In the intestine, 
the lipoid deposits are a little different Only twice m the 1,300 autopsies could 
they be seen with'lhe naked eye, and in both instances in the duodenum In the 
intestine, overgrowth of the lipoid cells is found It is absent in the stomach 
There is no indication of a congenital anomaly at the point of these deposits 

Alfred Plaut 

Four Cases of Congenital Occlusion of Intestine Hans Nahrath, 
Virchows Arch f path Anat 273 747, 1929 

The fact that between multiple stenoses of small intestine, meconium and lanugo 
could be found, leads to the conclusion that in this one instance the cause of the 
occlusion must have come from within the intestine The outer layers and 
mesenteric vessels were found completely intact, without any angulation or torsion 
The time when the liver begins to secrete bile is much later than the time when 
parts of the intestine pass through a solid stage Thus, fetal enteritis is given 
as a cause for this case of congenital multiple stenoses of small intestine In 
the three other cases described, disorders in the obliteration and separation of 
the omphalomesenteric duct had been leading to meconium peritonitis 

Alfred Plaut 

Hypoplasia of Corpus Callosum in New-Born Infants Heinrich v 
Hayek, Virchows Arch f path Anat 273 767, 1929 

The corpus callosum was half the normal size The brain had been fixed in 
situ The gyrus cmguli was interrupted and thin, corresponding to the absence 
of corpus callosum fibers There were no other important anomalies 

Alfred Plaut 
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The Lacunar Resorption of Uncalcified Dentine W Bauer, Virchows 
Arch f path Anat 273 780, 1929 

In the teeth as well as in the bone, the hard substances are entirely passive 
in the processes of bone formation and of bone destruction Both processes depend 
entirely on the condition of the surrounding soft parts, notably the blood circulation 

Alfred Plaut 

Traumatic Inflammation Infiuenced b\ X-Rays Shuichi Furasf, 
Virchows Arch f path Anat 273 794, 1929 

Radiation of an incision in the abdominal skin of a rabbit immediately after 
making the incision leads to rapid healing Exudation and infiltration are less in 
the raaiated part of the wound In the radiated part, round and spindle-shaped 
cells with oxyphil granulation are found, cells which are not present in the 
circulation of the rabbit The author believes that these cells originated in loco 
He thinks that oxyphil cells which are formed from connective tissue cells gen- 
erally develop segmentation of the nucleus at the same time, while in his experiment 
the radiation prevented the segmentation of the nucleus 

Alfred Plaut 


Thi 'kcTiON or Liver Diet on Pernicious Anemia T Fahr, Virchows 
Arch f path Anat 273 864, 1929 


Fahr starts from the question why the liver of the patient with pernicious 
anemia should be unable to furnish the substance which is active in the liver 
extract or other liver preparation administered by mouth In the livers of fifty 
patients who died of pernicious anemia, the tissue changes were unimportant, 
irregular, and showed no relation to the degree of the anemia Great li\er 
destruction, such as occurs in acute yellow atrophv, does not lead to anemia, the 
red cell count generally is high, and it is doubtful how far the high figures in 
liver atrophy are due to inspissation of the blood Dogs were fed with raw liver 
alone, spleen alone, or portal lymph nodes alone The results were quite ambiguous, 
and the experiments therefore were discontinued These experiments with dogs 
do not prove much concerning anemia in man, since the iron metabolism in dog 
and man is quite different Dogs normally show much erythrophagia m the portal 
l>mph nodes In the human portal lymph nodes there is little erythrophagia It 
becomes much more marked in anemia, never as marked as it is normally in the 
dog In this connection, Fahr quotes the fact that the blood from patients with 
anemia inhibits the development of plant germs and that dog blood does tliat 
normally Liver therapy in two normal young physicians resulted m a slight 
increase of red cells and hemoglobin When there is severe damage done to 
the bone-marrow, as in osteoplastic anemia, the liver diet is ineffectual No 
relation could be found between the paucity of iron in the spleen and the degree 
of anemia For the question, how the clinical picture of anemia can be explained 
by some toxic agent, the funicular mj'elitis is of great importance There are patients 
with marked funicular myelitis and relatively little anemia In rare instances a 
patient dies of the myelitis, and the blood picture, and the autopsy findings are 
hardly sufficient for a diagnosis of pernicious anemia The anemia itself cannot 
be due to a toxic factor, and the liver diet probably acts as a substitution therapy 


in a similar way as vitamin feeding works in scurvy 


Alfred Plaut 


Osteitis Deformans (Paget) Ernst Freund, Virchows Arch f path Anat 
274 1, 1929 

Several problems were studied m sections from the femur of a 71 year old 
woman who had been m bed for eight years after fracture of the neck of femur 
The femur partly was normal, and the beginning phases of Paget’s disease could 
be studied In the process of destruction of the old tela ossea, fibrillar marrow 
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hollows out the old trabeculae, between which, however, the old fatty marrow 
remains Under the periosteum, a laj'er with thin, mostly noncalcified trabeculae 
of reticular bone is situated, the author calls it the parosteal layer The Paget 
bone becomes thicker by a kind of parosteal callous formed m the parosteal layer 
No osteoblasts participate in this process There were changes in the joint 
Yjhich did not completely correspond to the picture of deforming arthritis 

Alfred Plaut 

Osteogenesis Imperfecta and Endocrine System Erik Johannes Kraus, 
Virchows Arch f path Anat 274 37, 1929 

In two instances of osteogenesis imperfecta no signs of premature development 
of the endocrine glands could be found fred Plaut 

S\STEMic Angioplastic Sarcoma in Spleln, Li\er, and Bone-Marrow 
Walther Schlopsnies, Virchows Arch f path Anat 274 85, 1929 

The tumor in its main features corresponds to tlie hemangio-endothelioma as 
described by B Fischer-Wasels The patient was a woman 38 years old, her 
previous history was irrelevant After her second deliver> about three months 
before admission she felt tired, had no appetite, and complained of swelling of the 
legs She became progressivelj' weaker, was pale, but had no pam An area 
of massive dulness occupied the left lower part of the thorax, the whole left side 
of the abdomen was occupied by the enlarged spleen The long bones and the 
sternum were tender on percussion The blood contained many normoblasts, 
among the 7,000 leukocvtes, S per cent were mytlocjtes, 5 per cent joung forms 
The enlarged spleen (2,600 Gm ) was fixed by adhesions , it was firm , the cut 
surface was irregularly gray and red, with many hemorrhages and some reddish 
gray, wedgeshaped foci under the capsule The bone-marrow was red throughout 
Many round, cyanotic foci were found in the bone-marrow The liver also con- 
tained countless, mostly round, well outlined nodules, the smallest ones hardly visi- 
ble, the largest ones the size of a walnut 

Microscopically, the tumors consisted of spindle-shaped elements with very dark, 
large nuclei These cells formed blood vessel-hke spaces and m other areas 
accumulated into sarcoma-hke masses All gradations, from the normal endo- 
thelial cell to the tumor cell, could be seen Single large tumor cells were found 
in otherwise normal capillaries In the spleen, most of the normal structure was 
destroyed There were large areas of necroses, the tumor was mostly sarcoma- 
hke Mitotic figures were not very frequent Large blood spaces were formed 
by the tumor cells, their walls were free from elastic fibers Occasionally, small 
foci of blood formation were seen 

In the bone-marrow, the picture was different Very little normal bone-marrow 
was found The tumor, which had replaced the bone-marrow, mainly consisted 
of thinner spindle cells, partly with wider blood spaces 

This tumor cannot be explained by metastasis from a single primary focus 
There was a diffuse, tumorous change of the endothelium m liver, spleen and bone- 
marrow The other organs were free There are cases m the literature m which 
other organs, like the thyroid, for instance, show the same tumor The cause 
of the tumor is unknown, one has to assume a disturbance m the embryonic 
“Anlage” of the endothelial system This is a disease of the endothelial cells 
alone The reticulum cells are not involved 

Alfred Plaut 


T Primgaard, Virchows Arch f path 


Amyloidosis of Kidney in Cattle 

Anat 274 111, 1929 

The so-called parenchymatous chronic nephritis m cattle is primarily an 
amyloidosis of kidney complicated by interstitial and parenchymatous mflammiion 
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In a few instances, aniAloidosis could be produced in mice and rats bj injection 
with bacteria cultivated from the cattle, but one animal only showed amyloidosis 


of the kidneys 


Alfred Plaut 


Isolated Amyloidosis of Seminal Vesicles O Lubarsch, Virchows Arch 
f path Anat 274 139, 1929 

General amyloidosis seldom reveals amyloid deposits m the seminal vesicles 
The amyloid then is found mostly in the walls of blood \essels In the few instances 
of isolated amyloidosis of seminal vesicles, the deposits were situated between 
epithelium and propria, as found m a man 49 years old who died of lymphatic 
leukemia No explanation of this isolated amyloidosis can be given 

Alfred Plaut 


Calcification of the Myocardium in Domestic Animals W S Tscher- 
NiAiv and S VoRONZOV, Virchows Arch f path Anat 274 1S4, 1929 


Calcification of mjocardium, mostly in the papillarj' muscles of tlie left side of 
the heart, is not rare m horses and dogs The inflammatory reaction obviouslv 
IS secondary to the calcification It is interesting that m four dogs which died 
of distemper, such calcification w'as found Alfred Plaut 


Nutrient Vessels or Aorta H Smetana, Virchows Arch f path Anat 

274 170, 1929 

The distribution of nutrient vessels of aorta W'as studied by injection of the 
whole thorax Tandler’s cold gelatin solution w’lth prussian blue was used A 
detailed description of the vessels is given, illustrated wuth thirteen drawings 
Anastomoses of larger arterial branches are rare One generally can distinguish 
three portions of the thoracic aorta first, the low'er half of the aorta ascendens, 
which receives its blood from the coronary arteries , second, the portion up to 
the origin of the left subclavian artery, and third, the descending portion The 
•distribution of the sjphilitic aortitis cannot be sufficiently explained by the distribu- 
tion of the vasa vasorum The fact that a disease winch has such a different 
•cause as, for instance, the filaria aortitis of the dog, has the same distribution, 
speaks against any important role of the vasa vasorum, especially since the distribu- 
tion of the vessels in the dog is quite different from that in man 

Alfred Plaut 


Pathologic Chemistry and Physics 

The Relation of Particle Size to Mechanism of Dye Excretion by the 
Kidney J Oliver and E Shevky, Am J Physiol 93 363, 1930 

There is a correlation between the degree of filtrability of a series of dyes 
and the mechanism of their elimination as studied m the jierfused kidney of the 
frog Easily filtrable dyes, of small particulate size, pass readily through the 
glomerular membrane, those of moderate size are discharged by tubular activity, 
and those of large size cannot be eliminated tt -p p „ 


Is It Possible to Produce Permanent Change in the Acid Base Balance? 
M Mecklenburg, Beitr z Klin d Tuberk 73 232, 1929 

No clinical or experimental method is known at the present time by which 
a permanent change m the acid base balance can be produced without endangering 
the life of the organism Pinner 
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The DiFrERENTiATioN OF Thyroxin Iodine from Inorganic Iodine by the 
AIembranes or the Living Organism W Lipschitz, Klin Wchnschr 
9 642, 1930 

Dogs endured large single doses (20 mg per kilogram of weight) of thyroxin 
intravenously , most of it was found m the plasma The initial concentration (from 
5 to 6 per cent I) decreased within one or two days to less than one-tenth without 
appreciable amounts passing into the urine Little, if any, of the circulating 
thyroxin is secreted by the stomach and the parotid Small amounts are split 
into iodides, wdnch then appear in gastric and parotid secretions The gland 
membranes of the living organism fractionate the various iodine compounds in 
the blood so that a determination of the iodine content of the gastric juice or the 
parotid secretion enables the approximation of the circulating iodide of the blood 
It approaches about one-tenth and may be more closely determined by testing in 
each individual the concentrating power of the glands, follownng the intravenous 
injection of small amounts of iodide Edwin F Hiksch 

Chemotaxis or Leukocytes C Habler and C Weber, Klin Wchnschr 
9 760, 1930 

Experiments by the Pfeiffer method demonstrated that chemotaxis parallels 
the surface tension activity of the test solution and that changes of the actual 
reactions and of the osmotic tension have no effect No specific action of the 
cations of the alkali and earth metals was demonstrated The differences m 
chemotaxis of various organic acids disappears w'hen their solutions are brought 
to the same surface tension Edw'in F Hirsch 

Phenol in the Blood in Cirrhosis of the Liver E Becher, Munchen 
med Wchnschr 77 751, 1930 

Moderate increase of phenol m the blood and especially the presence of free 
phenol m the blood occur in many cases of cirrhosis of the liver These results 
suggest a disturbance in the detoxication of intestinal products in cirrhosis of 
the liver Author’s Summary 

Cholesterol Content of Blood and Blood Sjrum in Pulmonary Tuber- 
culosis F Warnecke, Ztschr f Tuberk 56 137, 1930 
In minimal and moderately advanced tuberculosis, the cholesterol content of 
the blood is found within normal limits In far advanced and toxic conditions, 
the cholesterol is decreased The decrease m cholesterol is not specific for tuber- 
culosis, but occurs in all infectious diseases that produce cachexia 

Max Pinner 


Microbiology and Parasitology 

Intranuciear Inclusions in Yellow Ffver E V Cow'drv and S F 
Kitchen, Am J Hyg 11 227, 1930 

Cytologic studies on the intranuclear inclusions in experimental yellow fever 
m monkeys and in human beings would seem to show that the nuclear response 
in yellow fever is of the same general type, though different in detail, as that 
which occurs in many other virus diseases, especially chickenpox, herpes, virus 
III disease and submaxillary disease t ’ 

\ John Phair 


The Location of Yellow Fever Virus in Infected Mosquitoes and the 
Possibilit\ of Hereditary Transmission Nelson C Davis and 
Ravmond C Shannon, Am J Hyg 11 335, 1930 


\ellow fevei virus has been demonstrated in the head, thorax and abdomen 
of mosquitoes before the bites are infective Transmission has been secured bv 
the inoculation of legs, ovaries, sain ary glands, midguts and hindguts of mfectS 
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Aedes aegypti No transmission has been obtained from the inoculation of hemo- 
celic fluid or of mouth parts of infected mosquitoes Virus is occasionally present 
in the dejecta from infected mosquitoes No definite transmission has been secured 
from the inoculation of eggs laid by infected mosquitoes No evidence has been 
obtained that virus ever passes from one generation of mosquitoes to the next 
through the eggs (hereditary transmission) No transmission has been accom- 
plished by adults bred from larvae which had consumed large numbers of infected 
mosquitoes Authors’ Summarv 


An Epidemic of Influenza in an Isolated Community — Northwest River, 
Labrador W G Smillie, Am J Hyg 11 392, 1930 

An epidemic of influenza occurred in Northwest River, an isolated community 
111 Labrador, m 1928 The date of introduction of the disease into the commumtv 
was known and it was possible to trace the epidemic throughout its course It 
seems probable that the virulence of the infective agent remained fixed, and the 
dosage was uniform There occurred, however, a marked variation in resistance 
of various individuals to infection It seems probable that this resistance vv^as 
nonspecific The infectn^e agent disappeared completely from the community in 
a short time, for a presumably highly susceptible group of Indians entered the 
community one month after the last case had occurred and none of them was 


affected 


Author’s Summarv 


Paratyphoid — Enteritidis Meningitis Frank B Lvnch, Jr, and Samuel 

A Shelburne, Am J M Sc 179 411, 1930 

A review of the literature reveals fifteen previous cases of meningitis from 
which bacilli of the paiatyphoid-enleiihdts group were isolated, and a sixteenth 
case IS here reported Most of the cases occurred in children All the patients 
aged a year or less died, including the author’s patient In most of the cases the 
fluid was purulent, or showed a predominance of polymorphonuclear neutrophils 
In all the previously reported cases in which blood culture was made, it was posi- 
tive In our case postmortem blood culture was negative 

Authors’ Sumviarv 

Trichomonas Vaginalis C H Davis, Am J Obst & Gynec 18 575, 1929 

Davis finds that these organisms may be killed when exposed in a water bath 
to 46 C for ten minutes They likewise are destroyed by exposure to cold (9 C ) 
for twelve hours ^ j Kqbak 

Lesions of Fowl-Pox and Vaccinia C Eugene Woodruff, Am J Path 
6 169, 1930 

The histology of lesions obtained in chick epithelium following inoculation with 
v'accima virus alone, fowl-pox alone and the two viruses mixed is described 
The characteristic virus bodies of fovvd-pox, vvhether occurring in the skin or 
the cornea of the chick, give a positive reaction for fat The Guarnieri bodies 
of v'accmia do not stain for fat Ludford’s statement regarding the identity of 
the virus bodies of vaccinia and fowl-pox in the chick is refuted His observa- 
tions are due, it is believ^ed, to the utilization of tissue from a mixed lesion of 
fowl-pox and vaccinia Author’s Summarv 


Transmission of Dengue Virus from Infected to Normal Aedes Aegvpti 
Joe H St John, James Stevens Simmons and Francois H K Rev- 
NOLDS, Am J Trop Med 10 23, 1930 

It IS possible to infect normal A aegvpti with dengue by feeding them through 
a guinea-pig’s skin on a mixture of blood and macerated dengue-infected mos- 
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quitoes Mosquitoes fed on this mixture later produced dengue fe\er m two 
human volunteers This method should prove helpful m the study not only of 
dengue, but also of other virus diseases transmitted by insects 

Authors’ Summar\ 

Parasites in the Blood of Wild M^onkeys of Panaaia Herbert C 
Clark, Am J Trop Med 10 25, 1930 

Ten varieties of monkeys are found m the Republic of Panama Four of 
these are included in this survey, Atcics geoffioyi, Ccbus capucuiis-imifatoi , 
Sat) tint 01 stcdti-oi stcdn and Alouatfa palltafa-incoiisonans Tertian-like and 
quartan-like malarial parasites, microfilaria and trypanosomes were found m the 
blood of these monkeys Autopsy of these monkeys revealed adult Ftlana in the 
abdominal cavities of the red spider and white throated species, but no adults 
were found in the cavities of the Titi monkeys An adult female monkey 
(Macacus ihcsus) was inoculated with defibnnated blood of sixty monkeys, 
twenty-four of which showed signs of malarial infection This female, however, 
presented no signs of illness, no elevation of temperature and no parasites in the 
blood for a period of six weeks following inoculations No trypanosomes have 
been seen although she was inoculated with positive blood from three species 
Guinea-pigs also failed to show trypanosome infection The monkey should be 
a better animal than the bird for research work in malaria since it supplies a 
larger volume of blood, a type of red blood cell more closely resembling man’s 
and species of Plasmodn that are difficult to distinguish from the benign species 
found in man Some attempts at transfer of monke\ malaria to man have failed 
in the Eastern hemisphere, yet it would seem proper to repeat this work in 
Panama if an infant monkey with an acute initial infection can be taken alive 
Similar efforts with the trypanosome should be made with the horse 

John Phair 


Tuberculous Infection in School Children E Fencer, P M Mattill 
and E Phelan, Am Rev Tuberc 21 183, 1930 

The incidence of tuberculous infection in school children in rural Hennepin 
County, Minnesota, is much lower than that usually reported The “questionable 
positive” group may represent an infection that is of such low grade that it 
gives no appreciable reaction or it may represent a once active infection that is 
d>ing out The markedly positive group represents those cases having received 
recent or repeated infections The high incidence of tuberculous infection m 
contact cases is again shown Malnutrition does not seem to predispose to infec- 
tion nor does it necessarily follow after infection has taken place X-ray plates 
are essential in determining pulmonary involvement in infected cases , there is 
not a complete correlation between the positive reactors and the x-rav film , 
nevertheless, the x-ray film gives much valuable information and should be taken 

m at least all of the positive reactors t ^ 

H J CORPER 


The Disappearance of Scrofula H R M Landis, Am Rev Tuberc 21 
195, 1930 

The author compares his observations of the incidence of scrofula at the end 
of the last century and at the present time and notes particularly that in the 
Episcopal Hospital m Philadelphia there were 136 cases of scrofula in 1900 
while m 1928 there were 27 and only 8 of these occurred m children In the 
Jefferson Medical College Hospital m 1900 there Avere fifty-four cases, wdiile m 
19_8 only tw'enty Avere recorded and seven of these occurred m children He 
Cl es numerous other statistics to indicate that both scrofula and tuberculous 
adenitis showed a decided decline 

H J CoRPER 
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Forty Strains of Yeast-Likl Fungi from Sputum W D Stovall and 
Anna A Bubolz, J Infect Dis 45 463, 1929 

Forty strains of yeastlike fungi isolated from sputum are reported in this study 

They fall into four genera giving characteristic differences on culture mediums 

Moniha, Otdia, Endomyces and Saccha)omyccs Momltas comprise the largest 

group — ^thirty-se\ en strains Of the others only one strain of each kind was 

encountered All the organisms showed constant cultural reactions over a period 

of two years On the basis of these observations, viz — sugar fermentation and 

colony formation on malt agar in fortj -eight hours at 37 C incubation, we have 

been able to recognize three distinct t 3 pes of Mouiha The results of animal 

inoculations were variable . , c- 

Authors Summary 


Epizootic Lymphadenitis in Guinfv-Pigs Due to \n Encapsulated Mucoid 
Hemolytic Streptococcus John Sumtfr Cunningham, J Infect Dis 
45 474, 1929 

An epizootic of lymphadenitis affecting a small number of guinea-pigs has been 
described The disease frequently terminated as a septicemia following super- 
imposed eNperimental laboratorj' infections The inciting organism in each case 
was an encapsulated hemobdic streptococcus of the B type, having large mucoid, 
mucilaginous colonies on blood agar All strains of this streptococcus were 
culturally and serologically identical In transfers from broth cultures and from 
cultures treated with a bacteriophage the colony changed to a small granular 
rough type This dissociation of the strain occurred spontaneously and was 
apparently aided by the presence of bacteriophage Serial lysis was not produced 
Agglutinins for this streptococcus were found in high titer m a guinea-pig affected 
with typical “lumps,” having large abscesses of the cervical nodes Similar agglu- 
tinins were common^ present, though m lower titer, in the serum of normal 
rabbits Rabbits given intravenous injections with washed (in salt solution), killed 
streptococci produced specific agglutinins m high titer The titer was partially 
sustained for two months after the last injection The lymphadenitis, although in 
a somewhat more acute form, was reproduced eNpenmentally in guinea-pigs by 
subcutaneous injections of this streptococcus The organism was highlj^ virulent 
for rabbits and mice, killing these animals in from two to four days 

Author’s Summarv 


Metabolisvi of the Abortus-Mei itensis Group James G McAlphine, 
Wayne N Plastridge and George D Brigham, J Infect Dis 45 485, 1929 

MTien grown on plain Fairchild peptone agar for several generations Bactcinim 
mchtcnsis and the porcine and human strains of Bactci mm aboi tus tend to lose 
their ability to utilize dextrose Growth on liver infusion agar, plain agar, nutrient 
broth or dextrose broth fails to restore completely this lost characteristic Three 
transfers in liver infusion broth with continued incubation at 37 C for two weeks 
caused these strains to develop a new form (mucoid) m which the dextrose-utihzmg 
power was restored The mucoid forms of the bovine strains tested did not utilize 

dextrose Authors’ Summary 


Vibriothrix Tonsillaris N Sp The Orgvmsm of Actinomyces-Like 
Tonsillar Granules Ruth Tunniclipf and Leila Jackson, J Infect 
Dis 46 12, 1930 

From an actinom>ces-Iike tonsillar granule a second strain of Vibi lofitnv 
tonsiUai ts has been isolated in pure culture, vv'hich produces roset and test tube 
brushlike forms similar to those seen in the original material This strain is 
characterized bj" the production of masses of ov'oid and irregular bodies and 
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filaments, which stain pink with Gienisa, from which bacilli and filaments appear to 
originate! and around which the stars and test tube brush forms seem to de\elop 
This Vibnothix produces lesions in the lung, bone and skin of rabbits and from 
the latter the organism was isolated in pure culture Authors Summar\ 


The Two Viruses in Endemic Ttphus (Mexican Tabardillo) Jose 
ZozA\A, J Infect Dis 46 18, 1930 

The scrotal lesion produced m the guinea-pig, by the injection of endemic North 
American typhus, is not of typhus origin The Rickettsia-hke organisms found 
m the epithelial cells of the scrotal lesions m the guinea-pig have nothing to do 
with the production of typhus m the human being or m the animal There are 
often two different viruses m the blood of patients with endemic typhus (typhus 
not transmitted by the louse), one the specific Mrus of typhus, and the other a 
virus pathogenic for the gumea-pig, producing in this animal scrotal lesions The 
scrotal lesion-producing \irus is transmissible, nonpathogenic for man, and has a 
short incubation period (two to four davs) after being adapted to animal passage 

Author’s Summar\ 


The Action of Pancreatic Juice on Bacteria Alexander A Da\ and 
William M Gibbs, J Infect Dis 46 26, 1930 

Pancreatic secretion obtained directly' from the pancreatic duct by the aid of 
secretin w'as consistently sterile while that collected in a balloon usually contained 
a few' bacteria These contaminants are not normal inhabitants of the pancreatic 
duct and mav be regarded as opportunists The fresh juice, that secured by the 
secretin method, killed the bacteria tested, w'lth the exception of Staphylococcus 
am CHS, within forty-eight hours and w'as more effective than that gathered by the 
balloon method In only one instance was digestion of the organisms noted While 
B tubei culosis w'as killed by the pancreatic juice no evidence of dissolution of the 
cells or loss of acid-fast property was observed Pancreatic secretion activated 
with enterokmase was no more bactericidal than the normal juice Pancreatic 
juice diluted w'lth salt solution or bile, or made acid, was ineffective against bacteria 
The foregoing experiments indicate that the pancreatic juice of the dog has bac- 
tericidal properties w'hich may not be great y'et may play a part in the normal 


defense of the pancreas against infection 


Authors’ Summart 


Acute Anterior Poliomtelitis at Vega Baja, Porto Rico E Garrido 
Morales, J Infect Dis 46 31, 1930 

Reports of epidemic poliomyelitis in the tropics are rare Poliomyelitis has 
probably existed in endemic form in Porto Rico for some time, it has not been 
recognized or, at least, the cases and deaths have not been reported as such No 
epidemic of the disease has ever been reported in Porto Rico before 1928 Polio- 
myelitis appeared in epidemic form (ten cases, one death) m the tow'n of Vega 
Baja during April, May and June, 1928 The evidence strongly suggests that 
indirect personal contact played a major part in the spread of the disease 
Apparently , the virus responsible for the present outbreak w'as not introduced from 
outside, but from a local source, presumably represented by cases W'hich had 
occurred two years before in Vega Baja 

Author’s Summart 


Attempts to Produce Acute Gi omerulonephritis in Rabbits with the 
Peritoneal Lysate of Streptococcus Scarlatinal Allan F Reith^ 
Louis M Warfilld and Norbert Enzek, J Infect Dis 46 42, 1930 


In an attempt to repeat the work of Duval and Hibbard on experimental pro- 
duction of acute g omerulonephritis m rabbits we w'ere unable to produce in the 
peritoneal cavity of immune rabbits a sterile bacterioly sate containing the alleged 
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endotoxic principle of scarlatinal streptococci Rabbits given intravenous injection 
of the filtered or centrifugalized peritoneal fluid of previously immunized rabbits 
\\hich were given an intraperitoneal mass dose of homologous scarlatinal strepto- 
cocci from two to three hours before the peritoneal fluid was drawn, did not show 
s 3 'mptoms of toxemia At necropsy the ladnejs of some of these rabbits had 
lesions resembling some of the lesions described by Duval and Hibbard and which 
they claimed to be the result of acute glomerulonephritis of the scarlet fever tjpe 
However, similar lesions were observed by us in the kidneys of normal healthy 
rabbits and rabbits given injection with bacterial suspension other than scarlatinal 
streptococci None of our rabbits showed lesions typical of scarlet fever nephritis 

Authors’ Summarv 

The Incidence of Middle Ear Infection and Pneumonia in Albino Rats 
AT Different Ages John B Nelson and John W Gowen, J Infect 
Dis 46 53, 1930 

Data are presented on the incidence of middle ear disease and pneumonia in 
a colony of albino rats originallj'' established from pneumonia-free breeders and 
maintained on a balanced diet The rates of both infections were high m adult 
rats (1 year and over) In young rats (3 to 4 months) there was a significant 
but unsj'mmetncal decrease m the incidence of the two conditions The respective 
rats for middle ear infection were 69 and 32 per cent, for pneumonia 81 and 
2 per cent A group of wild rats (approximately 6 months to 1 j'ear) showed 
1 per cent middle ear infection and 10 per cent pneumonia Fifty per cent of the 
adult rats wuth middle ear disease had a concurrent inflammation of the naso- 
pharjnx while less than 1 per cent of the j'oung rats were similarly affected The 
relation between middle ear infection, pneumonia and inflammation of the upper 
respiratory tract is discussed Authors’ Summara 


The Bacteria of the Infected Middle Ear in Adult and Young Albino 
Rats John B Nelson, J Infect Dis 46 64, 1930 

The bacterial flora of the middle ear m natural infection in a group of adult 
albino rats on a balanced diet was found to embrace a wude variety of micro- 
organisms in pure or mixed culture B actvwides, streptococci and a diphtheroid 
were most often encountered in the order named In a group of infected j’-oung 
rats from the same colonj^ there was a greater incidence of sterile cultures There 
was likewise a v'aried bacterial flora which included a diphtheroid, streptococci and 
B actwoidcs, in the order of their isolation Aside from B actvwides and two 
species of low incidence, all of the bacteria from the middle ear were either 
observed in direct films or isolated in culture from the nasopharynx of normal 
3 'oung rats The bactenologic results are discussed m relation to the etiologv of 


middle ear disease 


Author’s Summara 


Heat Resistance of the Spores of Clostridium Botulinum E W 
Sommer, J Infect Dis 46 85, 1930 

Spores of Cl botulmnm have been prepared m different mediums under various 
conditions and heated in phosphate solution of pa 7 at 100 C for time intervals of 
from one-half to fiv'e hours The survuvals were determined by subculturing m 
beef heart medium Spores grown in 4 per cent peptone showed a resistance of 
from one and one-half to two and one-half hours The addition of phosphate 
raised the heat tolerance to four hours, the effect, however, was not constant 
The addition of dextrose and the increase in concentration of peptone raised the 
number of organisms but not the resistance After testing numerous substrates a 
standard casein-digest medium supplemented with Liebig’s meat extract w^as 
selected as most favorable for the routine production of Cl bofulinum spores A 
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jield of from 200,000,000 to 500,000,000 spores per cubic centimeter was obtained 
with a uniformly higher resistance than in any other medium tested Different lots 
of casein medium prepared under similar conditions vary in their ability to produce 
heat resistant organisms The same lot of medium has consistently yielded identical 
results Supplementing with different electrolytes, sand, dextrose, olive oil, protein 
or vegetable extracts did not improve the basic substrate Of the fifteen strains 
tested sixty -two and nineteen type A, gave the most resistant spores Attempts to 
inerease the resistance by selection failed Incubation temperatures of 28, 37 and 
41 C showed little influence on the heat resistanee of the organism The most 
resistant organisms have been found m four to eight day cultures The degree 
of anaerobiosis had no evident effect on the heat resistance of the spores The 
apparent heat resistance of a spore suspension increases with its density up to 
approximately 1 billion per cubic centimeter, beyond this limit it may be con- 
sidered constant Spores preserved in their own liquor in the icebox and in a 
dry state usually deteriorate on standing Numerous products, however, have 
remained constant over periods of four months From the distribution curves 
plotted from forty-six resistance experiments on small spore samples an average 
heat tolerance of from four to four and one-half hours is shown When the 
results from fortv-four pools prepared by the Sharpies centrifuge are considered 
two maxima, at three and one-half and fi\e hours, are evident 

Author’s Summary 


A Cultural Stud\ of Certain Anaerobic But\ric-Acid-Forming Bac- 
teria Elizabeth McCo\, E B Fred, W H Peterson and E G 
Hastings, J Infect Dis 46 118, 1930 

The butyric anaerobes of fermentation torm a subgroup of the genus Clostf iditim , 
they are characterized by their production of acids or of characteristic neutral 
products in addition All are granulose-positive, catalase-negative and nonpatho- 
genic Two general types have been recognized Group 1 produces acid end- 
products, chiefly acetic and butyTic acids Of these so-called “true butyric” 
anaerobes three subtypes have been studied Cl pastcin wmim ty'pe, B sacchaio- 
butyj tats type, and five special plccfi idia (cultures 29 to 33 inclusive) Group 2 
produces butyric and acetic acids and the neutral products, butyl and ethyl alcohols 
and acetone These are the butyl organisms of industry. Cl acetobntvhcmn 
Weizmann There are certain facultative organisms related to the true anaerobes 
In general they produee acetic acid, ethyl alcohol and sometimes acetone, but no 
butyric acid Aei obactllus polymyna Prazmowski from Donker is the only repre- 
sentative studied here The general morphologic and cultural characteristics of 
butyric, butyl and related facultative organisms have been studied Some important 
differences have been noted Because adequate quantitative studies of the fermen- 
tation products have not been attempted, the authors prefer to leave the final 
classification oi the organisms till a future time At this time three physiologic 
tvpes of the butyric anaerobes are distinguished Cl pasfewwnum type, B 
sacchai obutyncus type and a plcctudial type in some respects like the butyl 
organism. Cl acetobnivhcum Weizmann , , „ 

Authors Summar\ 


Edwin P Jordan 


Results of Blood Culture in Acute Polyarthritis 
and John P Boland, J Infect Dis 46 148, 1930 

Minute bacilh much like those described in this paper have been obtained from 
the blood and other tissues in many different conditions (Sellards and Bigelow 
Mellon, and others) It is also well known that organisms probably wholly 
imrelated to a disease may be present from time to time in the blood stream 
Hence the relationship between organisms found in the blood stream and the 
disease process in question is only presumptive Ne^ ertheless, an association 
which occurs frequently enough in a certain disease, and which does not occur m 
other diseases, is sufficiently suggestive to warrant consideration The dassifica- 
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tion of rheumatic conditions is in a state of chaos and it seems possible that 
fuither studies maj' reveal several etiologically distinct groups at present undiffer- 
entiated The unusual frequency with which we have obtained minute bacilli 
from the blood of patients with acute polyarthritis is worth noting 

Authors’ Summary 

Relation or Pdllicle Formation and Tomcogenicity in Diphtheria 
Cultures Ralph H Heeren, J Infect Dis 46 161, 1930 

That a definite correlation exists between pellicle and toxicogenicity is shown 
by the fact that eighty-nine of the 100 toxicogenic colony cultures produced a 
definite and characteristic pellicle on Wadsworth’s medium to which thcj had 
become habituated by means of a series of transfers carried over a fort 3 "-five da} 
interval That the pellicle is not necessary for formation of a strong toxin is 
shown by the fact that the remaining eleven of the 100 toxicogenic colony cultures, 
carried through the same growth and test conditions, were consistently apellicular 
That the increase m toxicogenicity was due to habituation of the cultures to the 
medium rather than to increased degrees of pellicle formation is showm by the fact 
that the apellicular forms demonstrated increases similar to those of the pellicular 
forms On the other liand it has been shown that pellicle formation m diphtheria 
cultures does not determine toxicity, since six of fifteen cultures (prov'ed atoxico- 
genic by two methods) showed pellicles regularl} Author’s Summarv 

Experimental Transmission or Endemic Tvphus or the Southeastern 
Atlantic States b\ the Body Louse H Mooser and Ciyde Dummer, 
J Infect Dis 46 170, 1930 

The virus of typhus from the southeastern Atlantic States is able to survive 
and multiply in the bodv louse The louse, therefore, must be considered as a 
possible factor m the epidemiology of typhus in southern United States 

Authors’ Summary 

Filtrabii iTY or Virus or Psittacosis in Birds Charles Armstrong 
G W McCoy and Sara E Branham, Pub Health Rep 45 725, 1930 

Experiments are reported the lesults of which indicate that the causative agent 
of psittacosis in birds is filtrable 

Rickettsia-Like Inclusions in Psittacosis Lesions R D Lillie, Pub 
Health Rep 45 773, 1930 

The lesions seen m three parrots associated directly or indirectly w'lth human 
cases of psittacosis are described and briefly compared with those in a human 
case Minute intracellular inclusions are described in human lesions and in the 
lesions in the parrots, and the name RicLcttsia psittaci is proposed for them The 
evidence of a laboratory outbreak of the disease indicates that the virus (sensu 
lato) of psittacosis was present m some of the birds under investigation 

Author’s Summary 

Accidental Psittacosis Infection Among the Personnel or the Hygienic 
Laboratory G W McCoy, Pub Health Rep 45 843, 1930 

Of eleven cases (betw^een January 25 and klarch 15, 1930) two occurred m 
persons handling infected birds, one in a person who worked only with cultures 
from infected birds, but none of the eight remaining cases could be traced to anv 
recognizable source of infection All of these persons, howev^er, vvorked m the 
building in which the w'ork on psittacosis was carried on in certain rooms to 
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which only those engaged in the work had access The usual precautions employed 
in studies of dangerous infections were carried out These examples of infection 
through the medium of contaminated environment without contact with infected 
birds suggest “that the infectiveness of the virus of psittacosis for man is of a 
very high order ” 

A New Meningococcus-Like Organism from Epidemic Meningitis Sara 
E Branham, Pub Health Rep 45 845, 1930 

During an epidemic of cerebrospinal meningitis in which all four of the usual 
types of meningococci were involved, an apparently new form was isolated from 
the spinal fluid of fourteen cases In morphology this micro-organism is indis- 
tinguishable from the other members of the genus Netssoia It differs from 
the meningococcus in pigment production, lack of fermentative action and antigenic 
relationship These fourteen strains form a homogeneous group culturally, bio- 
chemically and serologically The name Netsso la flavcscens n sp is proposed for 
this new form Since 30 per cent of the spinal fluid strains received from this 
locality belong to this group (comprising 9 per cent of the total number of strains 
received at the Hygienic Laboratory during 1928-1929), since it is not represented 
m any of the therapeutic polyvalent serums now manufactured and since the mor- 
tality in these cases was at least 30 per cent, the occurrence of N flavcscens m 
epidemic meningitis warrants special attention 

A Bacteriological and Experimental Study of Cholecystitis A C 
Nickel and E S Judd, Surg Gynec Obst 50 655, 1930 

Green-producing streptococci, gram-negative bacilli and staphylococci were 
isolated from the majority of acutely or subacutely inflamed surgically removed 
gallbladders Cultures from the “strawberry” and chronically infected bladders 
were found to be sterile in most instances, unless there was a complicating factor 
The streptococci obtained were capable of producing the disease m rabbits when 
injected intravenously Richard A Lifvendahl 


Treatment of Experimental Tuberculosis by Calcium Administration 
J C Hoyle, Quart J Med 22 451, 1929 

The experiments give no support to the view that the oral administration of 
calcium has any beneficial effect on tuberculosis Likewise, the intravenous admin- 
istration of calcium had no beneficial effect Rabbits were inoculated with a 
virulent bovine strain and were then given intravenous injections of calcium 
chloride As many as forty-eight injections were given The average length of 
survival after inoculation in control rabbits was fifty days, in treated ones, 
forty-six days At postmortem examination no differences were noted in either 
the extent or the character of the disease in the two series 

N Enzer 


After-Results of Gassing and Gunshot Wounds of the Chest in Rela- 
tion TO Tuberculosis G Basil Price, Tubercle 11 97, 1929 

While "gassing” appears to bear a relatively unimportant part on the incidence 
of tubercle, in gunshot wound injuries of the chest (all types, surface and 
penetrating) the incidence of pulmonary tuberculosis forms a small but anpre- 
ciable percentage of not less than 0 5 This is more than double that occurnne 
among the civil population If the relative incidence of pulmonary tuberculosis 
could be applied to men suffering from only penetrating injuries of the chest this 
percentage of 0 5 would in all probability be considerably exceeded When the 
pulmonary tissue has been definitely injured, and especially when a foreign b<Sv 
is retained in or near the damaged area, activation of tubercle may occuf in Ae 
organ affected, even at an indefinite period later ^ “ 

H J CORPER 
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Is THE Virus or Trachoma Filtrable? M C Trapesonizewa, Ann d’ocul 
167 160, 1930 

Trapesontzewa obtained trachomatous material in large quantities and filtered 
it with the least possible addition of salt solution Blind human subjects were 
used for a part of the experiments From material procured by scraping, excision 
and expression and by trituration with but a few drops of physiologic solution ot 
sodium chloride, she obtained a filtrate, using tiny filters specially made in Germany 
Inoculations were made by subconjunctival injections or instillations into the 
scarified conjunctiva Not a trace of a lollicle was found In one experiment the 
author herself was the subject The material was taken from twelve florid cases 
and inoculated by two ophthalmologists Within about thirty-six hours the edema 
of the upper lid, as well as the conjunctival injection, disappeared Two weeks 
later the other eye was inoculated, after scarification of the conjunctiva, and a 
portion of the filtrate was inoculated, subconjunctivally, into the first eye Within 
a few days the mild inflammation was gone A month later a filtrate was made 
from the material obtained from twenty-four trachomatous lids that had never 
been treated Subconjunctival injection and instillation into the scarified con- 
junctiva were made, and the conjunctiva vv'as examined every day The last 
examination, made six months later, revealed neither granulations nor follicles 
The author concludes that the virus of trachoma is nonfiltrable 

Charles Weiss 


Conditions Requisite for the Production or Local Immunization in 
Infections of the Eve L Poleff, Arch f Augenh 102 722, 1930 


It has been demonstrated that certain tissues of the eye, especially the bulbar 
conjunctiva, the cornea and the anterior chamber, can produce local specific anti- 
bodies, and this function is of special significance in those infections that stand out 
because of their strong ophthalmotropism, e g , the virus of trachoma, diplobacillus 
infections and possibly gonorrheal ophthalmia The other organisms (staphylo- 
coccus, gonococcus and streptococcus) are known to induce only a local imniunitv, 
even in other organs of the body, which is not accompanied by antibodies in the 
blood Poleff discusses the use of Besredka’s bouillon filtrates in producing local 
immunity and points out the basis for such investigations 

Broth culture filtrates have a species-specific, growth-arresting character tor 
homologous organisms in vitro 

In experimental animals they produce a local, sharply limited and specific 
immunity which protects them against repeated lethal doses of the organism 
This immunity, produced only by the use of specialized technic, occurs vvdien 
the filtrate comes into direct and sufficiently prolonged contact with the tissue that 
IS to be immunized Finally, a virulent strain pathogenic for the eye should be 
selected (For the present, staphylococcus or streptococcus filtrates only inav be 
used in the eye ) 

The best results are obtained by injecting the “antivirus” subconjunctivallv, 
or by applying it as a salve After repeated injections the immunity advances 
to the limbus and protects it against phlyctenulae which are so easily formed in 
tuberculous animals that are subjected to staphylococci Immunizing the cornea is 
more difficult because of its retarded metabolism Only after repeated subcon- 
junctival injections of 1 per cent sodium chloride solution was the instillation of 
the filtrate followed by a positive result The author recommends the addition of 
atropine to the antivirus in order to prevent absorption of the immunizing factor 
The vitreous is immunized only by deep peribulbar and retrobulbar injections of 
the filtrate 


In all these cases the immunity obtained is neither absolute nor permanent 
Antivirus has been successfully used in many hundreds of cases of ulcerativ^e 


blepharitis, dacryocystitis, corneal ulcer, 
infection, etc 


recurrent hordeolum, postoperative 
Charles Weiss 
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The Tuberculotoxic Nature of Phl\ctena and Other Scrofulous 
Manifestations H Guillert, Virchows Arch f path Anat 273 806, 
1929 

Typical phlyctenae can be produced in the rabbit’s eye without working on the 
eye itself, if one tuberculinizes the rabbit and injects bacterial ferments which 
make hyperemia of the eye At autopsy the animals were found free from tuber- 
culous lesions, the phlyctenae contained no tubercle bacilli and no necroses A 
small, permeable bag was inserted behind the one eye, and a phlyctena resulted 
in the other eye, abdominal insertion also led to phlyctena Microscopically, one 
finds many small phlyctenae, besides the few large ones, and much perivascular 
infiltration in the bulbar conjunctiva Similar cell masses were found m sclera, 
ocular muscles and orbital fat Corresponding examinations have not been made 
on eyes of scrofulous children In some rabbits, corneal phlyctenae were found 
In all animals into which a bag of tubercle bacilli was inserted, the tuberculin 
reaction became positive Inflammatory processes in the surroundings of the bag 
indicate the way the tuberculotoxms are taking Alfred Plaut 


Mucor Mv costs in Swine M Christiansen, Virchow'S Arch f path Anat 
273 829, 1929 

Mold diseases m domestic animals are even more rare than m man In nine 

hogs that were about 6 months old, tumor-like masses and abscesses were present 

in the abdomen, mostly coming from the mesenteric lymph nodes There were 

smaller nodes in the liver and the lungs, some animals had intestinal ulcers with 

thick margins, occasionally, nodules in other organs and extra-abdominal, mostly 

cervical, lymph nodes were found The intestinal lesions sprang from the plaques 

of Peyer Seven of the nine animals came from one slaughter house Single 

animals had the disease, while others from the same litter were free The hyphens 

of the fungi were easily found in fresh specimens Pure cultures were obtained 

from all the animals The cultures were highly pathogenic for rabbits, guinea- 

pigs, rats and mice, but were not pathogenic for sparrow's and pigeons Rabbits, 

after intravenous injection, developed labyrinthine symptoms as described m 

Aspei gillus infection Inoculation of young pigs and of a pregnant sow did 

not lead to development of the disease Some of the young animals died after 

intravenous injection, and subcutaneous injection occasionally led to a localized 

abscess . ^ 

Alfred Plaut 


Experimental Investigations of Postvaccinal Encephalitis J P Bijl 
and H S Frenkel, Zentralbl f Bakteriol (Abt 1) 112 412, 1929 

The authors injected the neurovaccine of Gallardo into rabbits cutaneously 
and studied the effects A large proportion of the animals died about the tenth 
day after inoculation In these rabbits miliary foci of inflammation were found 
in various organs of ectodermal, mesodermal and entodermal origin In the 
same organs the vaccine virus was recovered The foci, especially in the lungs, 
are characterized by a marked proliferative reaction with a perivascular infiltra- 
tion of mesenchymal cells and, in the opinion of the authors, are specific for the 
neurovaccine of Gallardo The suggestion is made that the similar foci of inflam- 
mation in the brain in cases of encephalitis are caused by the vaccine virus or 
its toxins 

Paul R Cannon 


'^”^11^^429°1929°'^ ^ ^ Pavlovic, Zentralbl f Bakteriol (Abt 1) 

patients with grip were injected intratracheally 
unETc Tl f^ver, inflammation and punctate hemorrhages in the 

lungs The results were the same with both unfiltered secretions and with tho^ 
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passed through a Chamberland filter Li The secretions were usually taken 
during the first twenty-four hours of the illness The pathologic observations 
were similar to those observed by Ohtsky and Gates, viz , hyperemia of the 
tracheal and laryngeal mucosa with punctate hemorrhages m the pleural surfaces 
and deep in the lungs Passage of the virus from animal to animal was unsuc- 
cessful Animals once infected, however, were immune to a second injection of 
the virus Using the technic emplo 3 'ed by Ohtsky and Gates, unsuccessful attempts 
were made to isolate Bactei iiivt pneumosmtes Another organism, however, was 
isolated which is called by the author Bactei tuin granuhfoi mans This organism 
IS a facultative anaerobe and is named gi aniihjoi mans because of the presence 

of small granules after from ten to fifteen da 3 's of cultivation m broth While 

Pavlovic does not claim that this bacterium is the cause of grip, he believes that 

it and B pneumosmtes, which it resembles, are related to grip m some manner 

Paul R Cannon 

The Natuee of Antivirus B G Matwi-jew'sri, Zentralbl f Baktenol 
(Abt 1) 112 464, 1929 

The author studied the problem of the nature of the grow'th inhibition m vitro 
of Besredka’s so-called antivirus, using staph 3 lococcic and streptococcic filtrates 
The addition of sources of energ 3 ' such as carboh 3 drate or broth to the filtrate 
led to growth of the organisms, wdiereas the addition of peptone or ascitic fluid 
did not Adjustments of the pn did not lavor growth of the bacteria The 
growth-inhibiting effect was nonspecific and seemed to be due to the e\hau''tion 
of the mediums, especiallv of sources of energ 3 such as are present m broth and 
carbohydrates ' p 

Attempts at Infection bv Rubbing Infectious Agents Into the Intact 
AND THE SuPERFICIALLV TRAUMATIZED SkIN Y S ShOUKRI, ZtSchr f 

H 3 'g u Infektionskr 110 697, 1929 

Infection by way of the scarified skin occurs less readily than parenteral 
infection by way of the subcutaneous tissue or the peritoneum, but much more 
easily than infection by way of the intact skin A complete severance of the skin 
does not increase the chances of infection but seems to lessen them to some 
extent Infection from the scarified skin was rarely due to a few single organ- 
isms As a rule, it required from 100 to 1,000 times more than the smallest 
infectious dose in subcutaneous or intraperitoneal infection Smaller quantities 
were either ineffective or resulted m a more protracted course w'hich seemed to 
fav'or the development of metastatic foci in the jiericardium, the pleura or the 

Ophuls 

The Scarlatinotoxic Properties of Hemolvtic Streptococci from 
Cases of Angina W Grunke and E Barth, Ztschr f H 3 'g u 
Infektionskr 110 738, 1929 

Filtrates were made of cultures of hemolytic streptococci obtained from the 
throats of twenty-one patients with angina lacunaris or angina phlegmonosa 
These were compared with standard Dick toxin by skin reaction in thirty-seven 
persons In 50 per cent of the cases the skin reaction was identical 

W Ophuls 

Encephalitis in Rabbits with Coccidiosis B Galli-Valerio Ztschr f 
Immumtatsforsch u exper Therap 65 325, 1930 

Menmgo-encephalomyehtis ma 3 develop in rabbits with intestinal coccidiosis 
The lesions in the central nervous system are due probably to toxic products of 
Coccxdta 
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Biological Tcsts for Hidatid Disease R H Goodale and H Krisch- 
NER, Am J Trop Med 10 71, 1930 

In a senes of 106 cows, both the mtradermal and complement fixation tests 
tor hjdatid disease were performed to compare their relative values These tests 
i\ere checked by examination of the organs after slaughtering Of forty-four 
cows in which hydatid cysts were found, thirty-eight, or 86 3 per cent, gave a 
positive skin test, and twenty-six, or 59 per cent, a positive complement-fixation 
test There were eleven false positive skin tests and ten false positive complement- 
fixation tests In the rest of the series the observations substantiated those in 
the organs One of the two tests was positive in all of the cows m which hydatid 

cysts were found Authors’ Summari 

On THE Heredity of the Landsteiner Blood Groups Alexander S 
Wiener, Max Lederer and S H Polaves, J Immunol 18 201, 1930 

The bloods of 1,334 mothers and their 1,462 children were typed Although 
485 group 0 mothers with 516 children and 94 group AB mothers with 142 children 
were examined, not once did the combinations AB mother — 0 child or 0 mother — 
AB child appear The authors’ data, together with Schiff’s and Thomsen’s, there- 
fore completely support the Bernstein theory A survey of the literature shows 
that many apparent exceptions were found On careful analysis of these cases, 
not a single completely proved exception to Bernstein’s theory could be found It 
may therefore be concluded that although the existence of bona fide exceptions to 
the Bernstein theory cannot be disproved entirely, it is certainly true that of 
all the theories of heredity of blood groups, Bernstein’s theory agrees best with 
the facts Any true exceptions to this theory may be due to other factors com- 
plicating the mechanism of heredity Authors’ Summary 

Specificness or Sensitiveness (Tuberculin Type) to Egg Proteins L 
Dienes, J Immunol 18 279, 1930 

According to the observations described in this paper, the sensitiveness of the 
tuberculin type produced m guinea-pigs with egg globulin, crystalline egg albumin, 
and ovomucoid is specific to the preparation with which the animals were treated 
The specificity of this type of sensitiveness, like that of the anaphylactic sensitive 
ness, corresponds to the antigen specificity Author’s Summary 


Antigens in Synthetic Medium for Tubercle Bacillus L Dienes and 
E W Schoenheit, j Immunol 18 285, 1930 

In the filtrates of cultures grown on the synthetic medium of Long, beside the 
carbohydrate precipitable substance we can demonstrate the presence of two 
antigenic substances They are separated from each other by acid precipitation 
Bi both the serologic reactions and the antibody production these antigens are well 
differentiated from each other and from the other antigens of the tubercle bacillus 
The difference between these two fractions can be observed also concerning the 
tuberculin reaction in guinea-pigs treated with one or the other of these prepara- 
tions The acid-precipitable antigen readily forms antibodies in tuberculous animals 
which are specific toward this antigen The acid nonprecipitable fractions did not 
form antibodies reacting with the same preparations or with the acid precipitate 
and concentrated culture medium, but the serums of the majority of the guinea- 
pigs treated with these preparations gave strong reactions with the bacillarv 
emulsion From the observations that neither of the two antigens separated bv 
acid precipitation or their mixture gave a positive reaction with several serums 
produced with the concentrated culture medium and that the latter did not reS 
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^\lth the serums produced with the acid precipitate we draw the conclusion that in 
the culture medium the antigens that are separated by acid precipitation are united 
in a higher complex which has a specifically markedly different from that of the 
isolated antigens, and in the reactions of which the effect of the isolated antigens 
does not appear The differences that we found concerning the serologic reactions 
between the culture filtrate of different tubercle bacillus strains are probably 
caused not by the absence or presence of a certain antigen, but by the differences 
in the way in which the acid-precipitable part is united to the higher complex 
Probably the aforementioned complex antigen is responsible for the production of 
antibodies by the concentrated culture medium and the acid filtrate, although this 
complex often gives no reaction or only a slight one with these serums 

Authors’ Summary 

Influence of Age Upon Antibody Formation Jules Freund, J Immunol 
18 315, 1930 

In rabbits less than 20 days of age, the formation of agglutinins against typhoid 
bacilli, of hemolysins against sheep cells, and of precipitins against horse serum and 
egg white IS strikingly less intense than in adult rabbits immunized in the same 
waj' A definite Arthus’ phenomenon cannot be produced in young rabbits 
immunized with horse serum or egg ivhite Author's Summary 

The Antibody Content of the Bile of Immunized Rabbits Jules 
Freund and Howard J Henderson, J Immunol 18 325, 1930 

Antibodies ^re eliminated from the liver in the bile of rabbits actively or 
passively immunized against typhoid bacilli The following numerical relation 
exists between the agglutinin titers of the serum, liver extract, lymph of the liver 
and bile, expressed in percentages serum 100 per cent, liver extract 10 per cent, 
lymph of liver 80 per cent and bile 0 8 pr cent In the bile of passively immunized 
rabbits the maximum titer is reached within two hours after the immune serum 
has been injected The loss of antibodies by elimination with the bile explains at 
least in part why antibodies disappear from the blood of animals after active or 
passu e immunization Authors’ Summary 

Preparation and Antigenic Properties of Carbonmonoxide Hemoglobin 
Alden Kinney Boor and Ludvig Hektoen, J Infect Dis 46 1, 1930 

Pure carbonmonoxide hemoglobin was prepared b}" treating oxyhemoglobin, 
made by the method of Marshall and Welker, with pure carbonmonoxide, and 
in all species used, except man, the carbonmonoxide hemoglobin was recrystalhzed 
from alcohol three or four times at O C The watery solutions or dried crystals 
Mere preserved at O C and at room temperature under an atmosphere of carbon- 
monoxide The report of previous investigators that oxyhemoglobin is antigenic 
and mamlv species-specific was confirmed by the precipitin test, and likewise 
carbonmonoxide hemoglobin was found to be antigenic and mainly species-specific 
Cross reactions appeared in the case of closely related species, such as duck, chicken 
and turkey, beef and sheep Cross reactions of one dog antiserum and one sheep 
antiserum with other species were observed These antiserums became species- 
specific when diluted 1 3, which suggests a common radical in the antigen having 
veaker antigenic powers than the species-specific portion of the molecule This 
point requires further work Authors’ Summary 

On the Purification and Concentration of Scarlet Fever Toxin Law- 
rance E Shinn, J Infect Dis 46 76, 1930 

The experiments reported here indicate that a lethal dose of scarlet fever toxin 
for rabbits has not been established Although rabbits were given lntra^enous 



ABSTRACTS FROM CURRENT LITERATURE 


485 


injections with more than seven times the dosage of scarlet fever toxin designated 
by Hartley as the lethal dose for rabbits, no specific lethal action of the toxin was 
demonstrated It was possible to concentrate scarlet fever toxin by precipitation 
with sodium sulphate and acetic acid Attempts to obtain further purification by 
fractional precipitation with sodium sulphate were unsuccessful Attempts to con- 
centrate scarlet fever toxin by precipitation with acetic acid alone were not suc- 
cessful Precipitation with acidified alcohol gave the most uniform and the best 
results Rabbits are not suitable for standardization of scarlet fever products 
Concentration of scarlet fever toxin may be obtained by several methods Of those 
used m these experiments, precipitation w'lth alcohol acidified with acetic acid gave 

the best results Author’s Summary 


The Composition or Crystalline Proteins from Human Blood Serum and 
Urini Hilda H Kroeger and Ludvig Hektoen, J Infect Dis 46 115, 
1930 

On successive crystallization in filtrates of ammonium sulphate precipitations 
of proteins m human blood serum, albumin tends to become the chief constituent of 
the globular crystals as determined by their precipitin reactions Crystallization 
consequently may be a means of separating albumin from the globins m blood serum 
In nephritic proteinuria a large part of the protein proved to be albumin 

Authors’ Summary 


The Zone Phenomenon in Agglutination Tests R R Spencer, J Infect 
Dis 46 138, 1930 

Studies were made of a serum which agglutinated BuiceUa aboittis in high 
dilutions and showed an unusual middle zone of inhibition The middle zone of 
inhibition could be transferred to other positive aboUits serums but not to anti- 
typhoid serums, suggesting that the zone phenomenon is a specific reaction How- 
ever, a later specimen of serum from the same patient gave a wide prezone which 
could not be transferred to other znti-aboi fits serums The presence or absence 
of the zone was controlled by the temperature at which the agglutination test was 
incubated This was found to be true also for an antimeningococcus serum exhibit- 
ing a zone The optiumum temperature for obtaining the zone, however, was not 
the same for both serums Inactivation at 56 C of the serum showing the zone 
tends to increase its range A prezone may be induced in some positive serums, 
but not in all, by inactivating them at 56 C These tests serve to emphasize the 
great difficulty in making trustworthy generalizations covering even a single 
antigen-antibody reaction (agglutination) since the knowledge concerning the nature 
of such immune reactions is still so incomplete Therefore it is preferred for 
the present to report the results without further comment 

Author’s Summarv 


On Isohemagglutination, the Hemolytic Index and Heterohemagglu- 
tination Leland W Parr, J Infect Dis 46 173, 1930 

Data for 1,685 serologically syphilitic serums tested for blood groups fail to 
support the contention that there is any relation between any one blood group and 
susceptibility to or resistance against syphilic infection Furthermore, the small 
amount of dementia paralytica in the Near East where 10 per cent of’ the people 
are of the blood group AB speaks against any marked increase of late syphilis in 
persons belonging to that blood group Similarly, negative observations are 
reported as regards the relationship of malarial infection to any one of the four 
Wood groups, based on a study of 279 cases of malaria While my data on the 
b ood groups and sex, based on a senes of 7,074 cases, indicate a slight nre- 
ponderance of females in Wood group AB, yet there is probably no significance to 
this observation in view of the contradictory nature of other observations on the 
subject and the absence of any theoretical reason for such an increase Racid 
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blood group data for the Frencli of the poorer classes of Pans show the unsatis- 
factory nature of such data for racial studies in view of the wide variations 
encountered by different workers dealing with the same group of pople Fresh 
blood serum of more than 93 per cent of Near Easterners has hemolytic activity 
against sheep red blood cells The average hemolytic index is 4 12, based on 788 
determinations There is no significant racial difference, but blood group 0 persons 
average greater hemolytic power than others whereas AB people have least of this 
power The blood of new-born infants has no hemolytic activity, this is acquired 
after birth, whereas the content of complement and isohemoagglutinm is partially 
present at birth Attention is called to the high percentage of pregnant women 
who at term give a hemolytic index of zero The almost universal occurrence of 
heterohemagglutination betw'een certain animal serums and heterologous red blood 
cells was confirmed Positive reactions occurred in 99 6 per cent of 1,485 tests 
made on cattle, pig and rabbit serums m contact w'lth rabbit cells and especially 
with human cells of all four groups Author’s Summary 

Brucella Agglutinins in the Blood and Milx of Cow's Robert Graham 
and Frank Thorp, J Infect Dis 46 260, 1930 

It IS apparent that a negative agglutination test with milk serum is not a reliable 
indication of the Bt ucclla agglutinin content of the blood of the same animal 
Agglutination w’lth the milk serum detected from 47 to 68 per cent of the cows 
m tw'o Bi ucclla-iniected herds, the blood serum of wdiich reacted These observa- 
tions tend to confirm the generally accepted limitations of the milk serum test for 
Bnicella agglutinins in the diagnosis of this infection m cattle 

Authors’ Summary 


New' Blood Gen (A') and Resulting Blood Groups A' and A'B 0 
Thomsen, V Friedenreich and E Worsaae, Kim Wchnschr 9 67, 1930 


The authors believe that another blood gene A' has been demonstrated, and that 
instead of only four groups there are six, namely, O, A, A', B, AB, and A'B 
The tw'O new' groups are not subgroups, but rather, independent and as important 
as the other four A technic for the demonstration of these tw'o new groups is 


described 


Authors’ Summary 


Tumors 

On the Changes in the Maaimara Gland Preceding Carcinoma Alex- 
ander A Charteris, J Path & Bact 33 101, 1930 

A histologic study' of forty^-eight breasts removed by' operation for carcinoma 
has been carried out Of these, forty-one were in addition the seat of so-called 
chronic cy stic mastitis, and this lesion is described m detail , except in two cases 
the diagnosis w'as possible only" on slicing up the organ or on microscopic examina- 
tion All grades of epithelial hyperplasia may' be found in the ducts and acini of 
the organ, and the earlier stages are usually to be seen in association w'lth the 
“chronic mastitis ” The process may result in the formation of papillomatous 
grow'ths wth a variable amount of stroma or in more cellular and diffuse growth 
Avithout stroma The more purely' cellular hyperplasias may be traced through a 
series of progressive developments m w'hich changes in the character of the cells 
are at last apparent No line of demarcation between the various stages can be 
made out, they merge insensibly with each other until at last the ducts and acini 
are filled w'lth cells indistinguishable histologically from cancer cells — intraduct 
carcinoma These finally break through the duct wall and invade the tissues, 
forming a cancerous tumor This is the common sequence of events Cancer, 
however, occasionally arises in connection with papillomas, and those of the filiform 
variety with a minimal amount of stroma seem especially prone to undergo malig- 
nant transformation, giving rise to the cancer in two cases of this series The 



ABSTRACTS FROM CURRENT LITERATURE 


487 


malignant growth is believed to have arisen from the ducts in thirty-one of the 
forty-eight cases Paget’s disease of the nipple is referred to, and one case in 
particular provides some interesting facts bearing on the relationship between this 
lesion and intraduct carcinoma The occurrence of desquamative changes and of 
epithelium of sweat gland type is briefly discussed From these observations it 
would appear that the onset of cancer in the breast is frequently the result of a long 
series of proliferative changes, mainly m the duct epithelium, and that these begin 
as relatively simple lesions the study of which might give information of value as 
regards prophjdaxis More work of an experimental nature is necessary 

Author’s Summary 


Further Experiments on the Carcinogenicity of Synthetic Tars and 
Their Fractions C C Twort and J D Fulton, J Path & Bact 33 
119, 1930 

The carcinogenic activity of synthetic tars vanes according to the chemical 
compound utilized for their manufacture A synthetic tar made from pinene at 
850 C was a more powerful carcinogenic agent than one made from turpentine 
under similar conditions The relative carcinogenic potencies were 100 and 21, 
respectively The carcinogenic activity of a synthetic tar vanes according to the 
temperature of the combustion tube Pinene tars made at 500, 600, 750, 850 and 
950 C had relative potencies of 0, 12, 24, 100 and 64 A synthetic tar was concen- 
trated as far as its carcinogenic activity was concerned by means of distillation and 
differential solubility in alcohol A 5 per cent solution of our most concentrated 
fraction was about five times as powerful as the ordinary crude gas tars tested 
b> us The active constituents in the synthetic tar formed crystalline picrates , the 
extract proved to be almost devoid of carcinogenic activity The tnmtrophenol 
extract proved to be extremely potent as a cancer-producing agent Oxygenation 
of a synthetic tar at 100 C reduced the potency of the tar from 100 to 63, and 
when the same tar was oxygenated at from 150 to 160 C the potency fell to 1 
Oxidation with an acetone solution of permanganate reduced the potency to 24, 
with pyridine as a solvent the figure fell in one case almost to 0 Reduction of 
the tar b}’’ means of sodium in boiling amyl alcohol reduced the potency of the 
tar to 0 5, and when this tar was treated with sulphur its potency was raised to 5 
Dilution of the tar with oleic acid instead of with the inert liquid paraffin reduced 
the potency by about 20 per cent Similarly, oleic acid reduced the potency of 
coal gas tar from 90 to 66 Applications of oleic acid have given rise to benign 
tumors With lactic or butyric acid, no tumors were observed A mixture of 
hydrocarbons soluble in chloroform failed to induce the development of tumors, 
while a mixture of insoluble hydrocarbons, suspended m liquid paraffin, gave rise 
to two epitheliomas Among several insoluble hjdrocarbons tested in the pure 
state, suspended in liquid paraffin or oleic acid, chrvsene (if our specimens have 
been completely purified) appears definitely to be carcinogenic although its potencj 
is extremely low^ Among liquid hydrocarbons tested American turpentine and 
pinene have both induced the development of a benign tumor 

Authors’ Summary 


BY THE Intravenous Route Cesare Tedeschi, Tuniori 


Tar Lesions 
101, 1930 

The author has subjected rabbits to repeated intravenous injections of tar in 
oil and has made a histologic examination of their viscera He emphasizes espe- 
ciallj regressive processes in the heart, the lungs and the liver and the frequent 
formation of sclerotic foci , he has encountered more rarely the signs of an inflam- 
matory process In fibrous spots of the pulmonary parenchyma hyperplastic 
Ranges of the alveolar epithelium are observed, hjperplasia ivith a somewhat 
atjpical character is also seen in the epithelium of the small bronchi The observa 
tions show' a general toxic action of tar ooserva 


Author’s Summary 
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Study on the Basal Metabolism in Patients with Tumor Dino Donati, 
Turnon 4 126, 1930 

In studying the basal metabolism in cases of tumor, a diminution was found in 
patients with cancer, sensibly diminished values in two persons with benign tumors 
and an increase in cases of sarcoma and lymphosarcoma An increase was also 
found m a case of myelocytic leukemia Radium therapy produced an increase of 
from IS to 20 per cent, roentgen therapy, an increase of from 6 to 10 per cent In 
both cases the increase was noted only on the day following tlie application 

Author’s Summary 

Ganglioneuroma of the Pineal Body A Schmincke, Beitr z path Anat 
u z allg Path 83 279, 1929 

One-half year before his death, a man, aged 50, began to complain of headache, 
dizziness, diplopia and sleepiness Three months before death, his gait became 
unsteady A decompression operation resulted in death On his admission to the 
hospital, there was slight paresis of the left facial and abducens nerves, spontaneous 
nystagmus to the right, absence of the cremasteric refleN, increased patellar 
reflexes and a positive left Babinskt sign Ventriculography revealed compression 
of the posterior horn of the right lateral cerebral ventricle At necropsy, the 
pineal body was the size of a small cherr}' Attached to and a part of the pineal 
body was a rounded tumor mass, which rested on the corpora quadngemina and 
which had caused obstruction of the ventricular system Histologic examination 
showed the tumor to be composed of glia cells, many of them of giant size, gha 
fibers, ganglion cells in various stages of differentiation, and nonmedullated axis 
cylinders The only change noted in the genital system was a moderate increase 
in the size of the testes, in which spermatogenesis was active 

O T Schultz 


Precancerous Changes in Blood Vessels Leiv Kreyberg, Virchows Arch 
f path Anat 273 367, 1929 


After reviewing some pertinent questions of the present knowledge of experi- 
mental carcinoma, Kreyberg formulates his problems as follows What are the 
local anatomic and functional changes in the cutaneous blood vessels of the white 
mouse after painting with tar^ What role may these changes play m epithelial 
proliferation and cancer formation? Nonpregnant white mice were used The 
tar used had been found potent in previous experiments The vessels were studied 
in the living mouse, partly under a binocular microscope A 1 3 per cent aqueous 
solution of sodium sulphide keeps the skin hair free and makes it translucent The 
mild hyperemia caused by the sulphide does not interfere with the vascular changes 
Preparations of skin were examined in balsam, they mostly were taken from mice 
into which carmine had been injected There was always transudation in the tar- 
painted skin area, the small vessels were much distended The hyperemia began 
immediately after the first painting It lasted for about forty-eight hours After 
repeated paintings the hjpermia lasts longer, its duration corresponding to the 
duration of painting It occurred also m areas that were cut off from their nerve 
supply The tar obviously damages the contractile apparatus of small vessels 
When the tar painting is not continued for more than one month, the blood vessels 
recover Otherwnse permanent dilatation is established, accompanied by transuda- 
tion Painting with spintus sinapis did not lead to permanent vascular changes, 
neither did regular application of hot water The local action of the tar was 
characterized by intense hyperemia and relatively slight toxic action In rabbits 


and rats there was no vascular reaction after painting with tar, and no hyperplasia 
of epidermis The hyperemia appears earlier than the small warts It mav', 
together with other factors, lead to local increase of growth In addition, there 


IS the local and general toxic action of the tar The possibility of a connection 
between tar hyperemia and tar hyperplasia is stressed Alfred Plaut 
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A Rare Tumor or the Cecum in Inoculated Mouse L Heidenhain, 
Virchows Arch f path Anat 273 541, 1929 

Ten mice were treated intramuscularly with fresh suspension of a congenital 
myelogenous giant cell sarcoma In six of the ten mice malignant tumors developed 
One of the mice had the following tumors squamous cell carcinoma of the colon , 
carcinoma of the ileum, uterus and pylorus, double carcinoma in the cecum, and 
sarcomatous lymph nodes m tlie region of the pancreas Alfred Plaut 

Tobacco and Tobacco Smoke as Etiologic Factors in Cancer F Lickint, 
Zschr f Krebsforsch 30 349, 1929 

The author gives a careful and excellent survey of the literature on the rela- 
tionship of tobacco to cancer He summarizes the knowledge of the subject as 
follows Experimentally, cancer has not as yet been induced by the application 
of tobacco tar, although this has been found to cause epithelial hyperplasia From 
clinical observation, tobacco may be regarded as a cause of cancer of the lip, tongue, 
oral mucosa, gums, pharynx, esophagus and stomach, as well as of the larynx, 
bronchi and lungs in the respiratory tract He inclines to the view that it may 
occasionally be responsible for primary cancer of the liver and urinary bladder 

H E Eggers 


Medicolegal Pathology 

Purified Mineral Oils Not Carcinogenic F C Wood, JAMA 
94 1641, 1930 

Extensive appropriate experiments on white mice and rats with purified mineral 
oils (Squibb’s Liquid Petrolatum and with Nujol) failed to produce carcinoma 
of the gastro-intestmal tract These negative results favor the assumption that 
purified mineral oils do not produce carcinoma m man 

Methyl Salicylate Poisoning in Infancy Irwin S Meyerhoff, J A 
M A 94 1751, 1930 

A boy, aged 22 months, swallowed about 24 cc of synthetic methyl salicylate 
Vomiting was an early symptom , the breath smelled of wmtergreen , the abdomen 
was distended After death, the lungs were congested , the liver large, smooth, 
pale and yellow, the lining of the stomach was edematous, and the contents of 
the ileum and cecum had the odor of methyl salicylate Microscopically, early 
glomerular nephritis, degeneration of the liver, and hyperplasia of lymphatic 
structures m the ileum and of mesenteric lymph nodes were noted 


Review of Carbon Monoxide Poisoning By R R Sayers, Surgeon United 
States Public Health Service, and Sara J Davenport, Principal Translator, 
United States Bureau of Mines Prepared by direction of the Surgeon General 
United States Treasury Department, Public Health Service Public Health 
Bulletin, no 195 Paper Price, 20 cents Pp 97 Washington, D C 
Superintendent of Documents, Government Printing Office, 1930 


The various aspects of carbon monoxide are considered — occurrence, symptoms 
diagnosis, pathology, prevention and treatment The bibliography kt the end 
contains 195 references, which are not arranged alphabetically There are manv 
interesting reminders of the historical side of this ancient form of poisoning The 
medicolegal problems of monoxide poisoning are not discussed systematically 
Under the heading of pathology are considered mainly the various opinions m 
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regard to the genesis of the symptoms of the poisoning and of the lesions in the 
brain, which are now regarded as the result of anoxemia and secondary vascular 
changes Pathologic anatomy is not described minutely and systematically 
The percentage of carbon monoxide that is dangerous to breathe is considered 
fully, as are also the methods for determining its presence m the blood and m 
the air The medicolegal pathologist will be interested m the method for determin- 
ing carbon monoxide m the blood, devised by Sayers and his collaborators This 
method is based on the fact “that a light gray brown suspension is formed after 
a few minutes when normal blood diluted with water is treated with a solution 
of tannic and pyrogallic acids, whereas with blood having carbon monoxide in 
combination with the hemoglobin a light carmine suspension is formed, but in any 
mixture of normal blood and blood containing carbon monoxide the suspension 
will be a corresponding mixture of the two extremes of color The apparatus 
consists of a set of standards to represent the different colors of var 3 mig but known 
amounts of carbon monoxide m combination with hemoglobin, to which unknown 
specimens can be matched and the amount of carbon monoxide hemoglobin evaluated 
The percentage of saturation of carbon monoxide m the blood can easily be 
determined by this method to a degree of accuracy' involving only 5 per cent 
error ” The apparatus designed for this purpose is simple enough to be used 
without special training and it is durable and compact so that it can be carried 
m the pocket The apparatus may be obtained from the Mine Safety Appliance 
Companv, Pittsburgh 

Air Embolism from Filling Urinarv Bladder with Air C P Mathe, 
J d’urol 28 163, 1929 

Preliminary to operative removal of a vesical papilloma m a man, 56 jears 
old, the bladder was being filled with air, a hissing sound was heard, and the 
patient died in collapse After death, air bubbles were found m the ihac and 
mesenteric veins, m the abdominal part of the vena cava and m the renal vein 
The air appears to have entered the circulation through ulceration in the neighbor- 
hood of the vesical tumor 


The Serologic Identity or Carcinoma L Hirszeeld and W Halber, 
Klin Wchnschr 9 918, 1930 


The authors sought by serologic studies to determine whether m carcinoma 
there are many antigens or only one carcinoma substance They conclude that 
there is a definite serologic substance common to all , or at least there are manj 
tumors, which probably is significant biological^" and may be demonstrated in 
the serums of patients with carcinoma Edwin F Hirsch 


Lesions in the Nervous System in Experimental Thallium Poisoning 
R Greying and O Gagel, Zentralb f d ges Neurol u Psychiat 120 805, 
1929 

Following an attempt at suicide by means of a rat poison containing thallium, 
a severe motor polyneuritis developed m a woman Experiments were made and 
weakness and ataxia m hind extremities developed m dogs and cats The nerves 
of the extremities presented marked degenerative changes 

Ascariasis the Cause or Sudden Death W Lewinsri (Warsaw), Czas 
lek 6 223, 1929 

Headache and vomiting suddenh developed m a girl, aged 9, She became 
unconscious and died m six hours Autopsy revealed a mass of thirty-eight worms 
m the jejunum, 80 cm from the pvlorus The jejunal mucous membrane was 
congested and swollen The cause of death is ascribed to intoxication wuth ascaris 
poison 



ABSTRACTS FROM CURRENl LITERATURE 

Technical 


491 


The Controlled Flocculation Test in the Diagnosis of Syphilis 

Alexander Michailoff, Am J Hyg 11 202, 1930 

The controlled flocculation test using the mastic-brain-muscle antigen has proved 
more accurate, more sensitive, more easily interpreted and more time-saving than 
the Wassermann or other flocculation tests The brain-muscle antigen gives more 
sensitive and less false reactions when used in the regular Wassermann technic 
than do the antigens of Bordet- Ruelens and Bering- Werke (cholesterimzed) In 
an accurate Wassermann test it is necessary to use at least three different antigens 
Without the addition of complement our mastic-brain-muscle antigen gives a 
sensitive flocculation test To avoid anticomplementary reactions, serums, after 
separation, should be shaken five minutes and then centrifugated and inactivated 

Author’s Summary 

Leucoctte Counts in Rabbits S C Cheng, Am J Hyg 11 449, 1930 

In the light of the observations recorded the following points especially must 
be taken into consideration in order to obtain consistent leukocyte counts m 
rabbits (o) the age of the rabbit, (b) the time of day at which counts are made, 
(c) the manner of feeding, (d) pregnancy and the postparturient period, (r) the 
position of the animal and (/) the conditions of sensitization, infection or the 
carrier state, with Bacillus bi onchi-scpticus or Bactciinin lepisepttcnm With these 
factors eliminated or controlled, and with quiet animals, consistent counts can be 
obtained on successive days John Phair 


The Early Diagnosis or Pregnancy, Chorioepithelioma and Htdatidi- 
form Mole by the Aschheim-Zondek Test S Aschheim, Am J Obst 
& Gynec 19 335, 1930 

This test IS based on the hormone from the anterior lobe of the hypophysis, 
which IS increased m pregnant women and is found in abundance in the urine The 
hormone activates the ovaries of the infantile mouse (aged 3 weeks and weighing 
6 Gm ) to the production of mature follicles and corpora lutea, which in turn 
by the hormone they elaborate bring about estrus-like changes The technic, 
briefly, consists in using six mice as specified which receive six hypodermic 
injections, three each, on the first and second days of the morning urine of the 
suspected pregnant woman The single doses are 0 2 and 0 25 cc for the first 
two mice, 0 3 cc for the third and fourth and 0 4 cc for the fifth mouse The 
sixth mouse acts as a control One hundred hours after the first dose the mice 
are killed and the ovaries studied The ovaries of control mice are pale grayish 
pink and hardly pinhead in size, while those of test mice are much larger and 
distinctly red and have submiliary yellowish protrusions corresponding to the 
corpora lutea The microscopic test may verify this, and changes found as in 
estrus are seen in the uterus and vagina This test has been found to be accurate 
in 98 6 per cent of 880 cases The urine of women having hydatid moles or 
chorio-epitheliomas is strongly positive 

A J Kobak 


R T Brain and H D Kay, Quart J 


A New Test of Renal Function 
Med 22 203, 1929 

The authors describe a glycerophosphate test in which 550 mg of sodium glycero- 
phosphate is given intravenously m a 50 per cent sterile solution, 10 cc beme 
given at one time One hour after the test the bladder is emptied The proteins 
are precipitated and phosphorus determinations are made Before the test is e-iven 
a control specimen is obtained which gives the normal phosphorus excretion’ 
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The difference between the control and the test specimen gives the excess phosphorus 
excretion In normal persons ISO mg of extra phosphorus is usually excreted 
In renal impairment much lover values are obtained In forty-four cases of renal 
disease this test has been compared with the urea concentration and the phenol- 
sulphonphthalein test, and was found to be at least as valuable as these two tests, 
and 111 some instances more closely approached the clinical observations The test 
IS based on the enzjmic activity of the kidney The presence of phosphates in 
the kidney tissue has been held responsible for the inorganic phosphates of the 
urine The authors had previously observed that m chronic nephritis and in experi- 
mental nephritis the phosphate content of the kidnej was diminished, and the 
reduction in the enzjmic activitv' seemed to be parallel with the degree of structural 
damage m the kidney Exzer 

The Demoxstratiox of Tubercle Bvcilli in Surgical Tuberculosis 
M Knorr and H Friedrich, Munchen med Wchnschr 77 173, 1930 

The diagnosis of surgical tuberculosis bj means of animal inoculations was in 
error, at most, m S per cent With intraglandular inoculation, the length of the 
test 111 95 per cent was shortened to from ten to twenty-eight days without modify- 
ing the certainty of the result Cultures made according to Hohn were negative 
in ten cases in which the animal tests W'ere positive Cultures w^ere never positive 
when the animal inoculations w'ere negative Tubercle bacilli in material treated 
with sulphuric acid w'ere demonstrated wnth greater ease by animal inoculation 
than by culture Certain infections seemed to be caused by strains nonpathogenic 
for guinea-pigs In these cases, attempts to grow the organisms w'ere unsuccessful 

Authors’ Summary 

The Phosphatide and Cerebroside Contexts or the Spleen and Liver 
IN Gaucher’s Disease of Children, in Niemann -Pick’s Disease, and 
Normallv Emil Epstein, Virchows Arch f path Anat 274 294, 1929 

The figures for lecithin as given in the literature are far too high If one 
extracts normal spleens with ether, w'orking with fresh material and with formalde- 
h}'de-fixed material, the residue after evaporation of the ether is three times as 
heavy in the fresh material as in the fixed It is different after extraction with 
alcohol, generally the fresh spleen leaves a residue which is only one-tenth heavier 
Therefore, organs for lipoid extraction must be kept unfixed on ice, and, if 
possible, giv'en to the chemist the same dav' One can keep the organs for some 
time by slicing them and rubbing chemicallv pure sodium chloride into the slices 

Alfred Plaut 



Society Transactions 


PATHOLOGICAL SOCIETY OF PHILADELPHIA 

Annual Convo safwnal Lechttc Apnl 10, 1930 


The Etiologic Grounds for Separating the Dieeerent Forms of Hyper- 
sensitiveness, WITH Special Reference to Anaphylaxis, Atopy (Hay- 
Fever — ^Asthma Group) axd the Tuberculin Type Arthur F Coca 

One of the important contributions of the science of immunology is the paradoxic 
disco%ery that antibodies are sometimes the actual cause of disease 

The first instance of this discovery was in the demonstration b> Landstemer 
with Donath that paroxysmal hemoglobinuria is due to the presence of an anti- 
body m the blood of these subjects, the autohemolysin, which causes the destruc- 
tion of the red blood corpuscles if the blood has been chilled in the surface vessels 
to a temperature of 16 C or lower 


Shoiving the Outstanding Diffetences Betzveen Anaphylaxis and Atopy 


Antibodies 


Anaph\HMS 

1 Produced b> normal human being 

or animal 

2 Neutralize the antigen 

3 Sensitize unstriped muscle of 

guinea pig 

4 Do not sensitize human skin 


Atopi 

1 Produced against usual atopens 

under normal conditions of con 
tact onl> under atopic heredi 
tar> influence 

2 UsualK incapable of neutralizing 

the antigen 

3 Do not sensitize unstriped mus 

cle of guinea pig 

4 Sensitize human skin 


Shock tissue Normallj susceptible to antibodj 
antigen reaction 


Normally insusceptible to antibodi — 
antigen reaction 


Transmission From female only, by passage of Prom father or mother, by mendelian 
to offspring antibodies from mother s blood inheritance 
through the placenta 


Desensitization Complete in guinea pig difficult in Impossible 
rabbit 


The second category of immunologic diseases is that of specific sensitiveness, 
comprising, m the human being, the hereditary conditions of asthma, haj -fever 
and eczema and also specific dermatitis (of that type known as dermatitis venenata) 
and serum disease, neither of which is subject to the special hereditary influence 
to which reference has been made 

In the accompanying table, the atopic (hereditary) hypersensitiveness of man 
is contrasted, as to its chief features, with the experimental form (anaphylaxis) in 
lower animals 

Since it has been found that under continuous contact with the excitant the 
age of the onset of s>mptoms of atopic sensitiveness is determined by heredity 
the influence of contact m establishing this clinical condition must be entirely 
subordinate even among atopic persons This is further emphasized by the fact 
that intensive natural or artificial contact, on the part of an atopic person with an 

antigen to which he is not naturally sensitive does not render him atonicallv 
sensitive to that antigen ^ 
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The studies of Anderson and Schloss, of M Walzer and of Ecker and of 
Cohen and Breitbart have shown that at least 90 per cent of normal human beings 
are constantly absorbing unaltered proteins through their mucous membranes , yet 
only those of atopic ancestry become clinically hypersensitive, and these usually 
to only a limited number of the absorbed proteins 

Furthermore, atopic hypersensitiveness is much less commonly exhibited to the 
“good” antigens, such as egg, milk and meat proteins, than to the “poor” antigens, 
such as the pollens 

All of these well established facts show the relative unimportance of contact 
in the etiology of the atopic form of hypersensitiveness , they refute the indirect 
attempts to identify atopj' and anaphjlaxis 



Book Reviews 


Reflex Actiois A Stld\ in the Historv of Physiological Psychologt 
By Franklin Fearing, PhD Price, $6 50 Pp 350, with illustrations 
Baltimore Williams & Wilkins Company, 1930 


This summary of the growth and present status of the concept of the reflex 
arc IS timely, for it gives the historical perspective necessary for evaluating those 
recent movements m physiology and psychology that derive all human behavior 
from simple and conditioned reflexes, and for an appreciation of the reasons for 
a searching criticism of these movements The history of the emergence from 
scholastic mysticism of the idea of the reflex as the natural operation of bodily 
mechanisms is outlined in the first seven chapters These early efforts to find 
scientific formulation of the problem reached their logical fulfilment m la Met- 
trie’s “Man a Machine,” published in 1748, but at that time the factual knowledge 
of bodily organization was inadequate to support so sweeping a generalization 
At the close of the eighteenth century, the concept of reflex action as a type 
of neuromuscular response with certain specific objective characteristics was clearly 
formulated, despite the lack of adequate anatomic knowledge of the nervous struc- 
tures involved In the nineteenth century, this anatomic knowledge was so rapidly 
accumulated that there seemed to be reasonable hope of a satisfactory mechanistic 
account of all human behavior Numberless specific reflexes were accurately 
investigated physiologically and their nervous pathways and centers were demon- 
strated 

Before the dawn of the twentieth century, the focus of interest shifted from the 
particular reflexes as units of behavior to the problem of their organization, their 
integration and their modifiability The Russian school studied intensively the 
conditioning of reflexes (which is learning), and m Germany an “objective 
psychology” rapidly developed The last mentioned movement culminated in the 
excesses of the American school of radical behaviorism Meanwhile Sherrington, 
m 1906, published his “Integrative Action of the Nervous System,” a work which, 
as one looks back on it, one recognizes as marking the turning point from an 
analytic toward a genuine and well founded synthetic treatment of the reflexes 
m their organic setting — not as isolated units of function, but as parts of the 
machinery of integration 

Today it is generally recognized that the “simple reflex” is a pure fiction, and 
there is a healthy skepticism regarding all of the traditional dogmas that have 
for so long been associated with the terms “reflex,” “automatic,” “involuntary” 
and “voluntary” It is concluded that reflexes can no longer “be regarded as 
isolated units of function in the intact nervous system,” and it is equally clear, 
though not mentioned by our author, that in pathologic processes the local reflexes, 
though valuable diagnostic signs, must be interpreted critically in their relation 
to the organization as a whole Their disorders may be far more instructive 
as indicators of systemic disturbances than merely as aids m the localization 
of lesions 


The swing at the present time is strongly away from regarding the reflex as 
a practicable unit of behavior In psychology, this is most evident m the so-called 
Gestalt movement “From the point of view of physiological psychology, we are 
concerned with the reflex act as part of the total response pattern of the function- 
ing organism, rather than with the analysis of the functional components of 
the isolated reflex arc ” This is as true in physiology as in psychology, and the 
author has mispd an instructive exemplification of it, for he has overlooked the 
work of Coghill ( Anatomy and the Problem of Behavior,” Cambridge University 
Press, 1929, and earlier works there cited), who has shown that local reflexes 
so far from being primary elements of behavior, are secondary to total patterns 
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of behavior and are derived from these Thej'^ are partial patterns which in 
ontogeny are slowly emancipated from mass movements of the whole bodily 
musculature Adult behavior patterns are not fabricated from an assemblage of 
separate reflexes, but all bodily activities are perfectly integrated from the begin- 
ning of embryonic development and the local reflexes come at the close of the 
developmental process, not at its beginning This reversal of our traditional 
reflexology is well authenticated by observation and experiment It may have 
important applications m medical practice, but this field awaits exploration 

Report of the Medical Research Council for the Year 1928-1929 
Price, 3 shillings Pp 153 London His Majest 3 '’s Stationery Office, 1930 

The work of the Medical Research Council is supported by public and by 
private funds and is conducted by its own full-time staff in the National Institute 
for Medical Research at Hampstead , b}' so-called clinical units in various hospitals 
in London and elsewhere, and by grants-in-aid to workers m various centers for 
research on a great variety of problems In the introduction to the detailed report 
certain major topics are discussed and special attention may be called to the section 
dealing with clinical research and experimental medicine Here is discussed again 
the questions whether there is a science of experimental medicine of which the 
actual material for study is the human patient or is scientific work by the physician 
or surgeon limited to the application m his art of scientific results worked out 
elsewhere in the laboratory and delivered to him for use? The Council makes 
it clear that all in its power will be done to encourage further the direct scientific 
study of disease m man by recruiting “ 3 'oung workers of ability who are prepared 
to test themselves in this branch of medical research with the view to its becoming 
their life work ” This section bears directly on our problem of full-time clinical 
teachers Without going into greater detail, let it be said that the report conveys 
an excellent and instructive view of the scope and nature of the activities of the 
Medical Research Council, which is the most important factor by way of organized 
effort m medical research m Great Britain The report is a model of its kind, 
it should be copied by similar agencies elsewhere, and it should be studied by all 
who are concerned m the promotion of medical research and the practical application 
of results 

Praktirum der GEWEBEprEECF odfr Explantation besonders dir Gewebe- 
zucHTUNG By Rhoda Erdmann Second edition Price, 14 80 marks 
Pp 148, with 99 illustrations Berlin Julius Springer, 1930 

Although the author considers this merely a handbook for a practical course 
for students, it must also be ranked as an excellent guide for investigators 111 the 
field of tissue culture The author defines her terms carefully and calls timely 
attention to the errors of nomenclature and misuse of terms that are gradually 
creeping into the subject A good example is the expression “generations” of 
cultures when what is really meant is a senes of “transfers” of part of a tissue 
grown “in vitro” Full details of the technic for the explanation and care of 
various tissues of animals and man are given A feature of the book is the detailed 
description of the best methods for staining whole explants or sections of them 
and for the differentiation of the various types of tissue and cell The illustrations 
are well chosen and of good quality There are practically no errors of printing, 
and such a discrepancy as “Typhusbakterien” m the legend of figure 93, page 128, 
and “Tuberkelbacillen” in the text referring to this illustration was the only one 
noted by the reviewer The book is not merely a technical manual, for it contains 
a discussion of the value and limitations of this type of investigation, brief but good 
descriptions of the historical background of every phase of the subject, summaries 
of the established facts, and, what is more important, suggestions for future 
investigations 
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Bacterial Metabolism By Marjory Stephenson, M A , Associate of Newn- 
ham College, Cambridge, Member of the Scientific Staff of the Medical 
Research Council Price, §7 00 Pp 320, with diagrams New York 
Longmans, Green & Companj^, 1930 

This volume of two hundred and seventy text pages is intended, according to 
the preface, to “choose from the mass of data on the chemical activities of bacteria 
facts — to appraise our knowledge of bacteria as living organisms apart from their 
role as disease germs or the bearers of commercially important catalysts ” The 
point of view is mathematic rather than biologic Emphasis appears to be placed 
on isolated, unrelated details rather than on coordination and unification of the 
material considered The first seven chapters, comprising an introduction and 
sections on energy relations and fermentation, respiration, growth and nutrition, 
carbohydrate breakdown, “viscous fermentation” and protein breakdown, are chiefly 
compilations, gleaned from many sources, illustrative of the versatility of bacteria 
and related forms under various conditions rather than informative concerning 
their biology The last two chapters, however, which make up one fifth of the 
book, on nitrogen fixation and autotrophic bacteria, are well organized, constructive 
m their scope and more in harmony with the title 
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Die Gasbehandlung bosartiger Geschwulste Von Dr Bernhard Fischer- 
Wasels O O Professor der allgemeinen Pathologic und pathologischen Anatomic 
an der Universitat, Direktor des Senckenbergischen Pathologischen Instituts zu 
Frankfurt am Main Unter niitwirkung von Privatdozent Dr W Bungeler, Dr 
J Heeren, Dr S Heinsheimer, Dr G Joos Mit 82 zum teilfarbigen Abbildungen 
im Text und zahlreichen Tabellen Price, 65 marks Pp 472, with 82 illustrations 
Munich J F Bergmann, 1930 

Praktikum der Gewebepflege ODER Explaxtation besonders der 
Gewebezuchtuxg Von Rhoda Erdmann Zweite Auflage Price, 14 80 marks 
Pp 148, with 99 illustrations Berlin Julius Springer, 1930 

Report of the Laboratory and Museum of Comparative Pathology 
OF the Zoological Society of Philadelphia Bj Herbert Fox, M D , 
Pathologist Pp 60 Philadelphia, 1930 

Clinical Atlas of Blood Diseases By A Piney, M D , M R C P , 
Research Pathologist, Cancer Hospital, London, and Consulting Pathologist, 
Chelmsford Hospital and Stanley Wyard, M D , M R C P , Physician, Bolingbroke 
Hospital, and Assistant Physician, Cancer Hospital, London Price, S4 Pp 98, 
with 36 illustrations Philadelphia P Blakiston’s Son & Company, 1930 

Text Book of Pathologi Including Bacteriology, Animal Parasitol- 
ogy, Laboratory Methods and Laboratory Diagnosis of Diseases By 
Dhirendra Nath Banerjee M B (Cal ), M D (Berlin), Demonstrator of Pathologj', 
Carmichael Medical College, Radiologist, Chittaranjan Hospital, Radiologist, 
Calcutta Polyclinic, Ltd , Author of “Cholera and Its Modern Treatment” Second 
edition, revised and enlarged Price, $4 Pp 646, with 314 illustrations Calcutta 
The Medical Bureau, 1929 

Report of the Medical Research Council for the Year 1928-1929 
Price, 3 shillings, net Pp 153 London His Majesty’s Stationery Office, 1930 
Om oprinnelsen til og utviklingen av de tuberkulose sykdommer 
Tuberkulosens etiologi, patogenese og patologiske anatomi [On the 
Origin and Development of the Tuberculous Diseases The Etiology, Genesis and 
Pathologic Anatomy of Tuberculosis] En oversikt for laeger og studerende Av 
Francis Harbitz, Professor, dr med Pp 170, with 33 illustrations Oslo H 
Aschehoug & Company, 1930 
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ADDISON’S DISEASE WITH SELECTIVE DESTRUC- 
TION OF THE SUPRARENAL CORTEX 

(‘ SUPRARENAL CORTEX ATROPHy”) ^ 

H GIDEON WELLS, MD 

CHICAGO 


Most cases of Addison’s disease aie associated with neaily complete 
destruction of the supraienal glands, usuall}^ by tuberculosis, larely by 
secondaiy neoplasms and amyloidosis In such cases, no information 
IS offered as to what part of the clinical pictuie depends on loss of 
cortical function and what pait dejiends on destiuction of the medulla 
Moie instructive aie the lelativelj' infiequent cases in which there is 
found a selective destruction of the coitical elements alone This 
condition, often inadequately called “atiophy” of the supiarenal glands, 
IS apparently responsible foi about one tenth of the cases of Addison’s 
.disease Thus, among twent 3 ^-eight cases observed m the Mayo Clinic 
and repoited by Barkei ^ twenty-five piesented bilateial tuberculosis 


Hai bitz - stated that among 


and thiee “advanced bilateral atrophv 
twenty-two cases of Addison’s disease examined by him, twenty showed 
tuberculosis and two atiophy of the supiaienal glands Brennei ® 
collected the recoids of sixty-eight cases of Addison’s disease, in thii- 
teen, oi 19 pei cent, of which “atiophy” of the suprarenal glands was 
responsible But many senes of cases of Addison’s disease have been 
lepoited that included no example of this atrophic condition, so that the 
estimate of 10 per cent is probably 'not fai from the actual pioportion 
My own expeiience is peculiar and difficult to explain Until a 
few years ago, I had seen only two cases of Addison’s disease unasso- 
ciated with tuberculosis of the supiarenal glands, one of these was a 
case with seyeie amyloid infiltiation of the suprarenals , the othei was 
one in which both supraienals were destroyed by metastatic melano- 
matous deposits and m which it was difficult to determine whethei the 
clinical pictuie obseived was Addison’s disease or merely neoplastic 
melanosis In this peiiod, accoiding to my recoids and my memory 
were appioximately twelve cases of Addison’s disease Of the 
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last nine cases of the disease examined in this laboratory, no less than 
SIX have been of the atiophic t3'pe, the other three being associated with 
suprarenal tuberculosis 

The literature of the subject was so lecently and so well leviewed 
by Brennei that it is unnecessar}'^ to do inoie than discuss his j^resenta- 
tion, in which aie analj'^zed fort3'-t\\o of the more recentl3^ reported 
cases of the type under consideration He found that they could be 
divided into four gioups In the fiist group, including eighteen cases, 
there was marked destruction of the coitex with a ielatnel3'^ intact 
medulla In these the gi eater part of the coitex was destro3'ed, and 
“that which lemamed consisted of islands of ver3'^ laige cells undergoing 
destruction,” associated with varying degrees of fibiosis and round cell 
infiltration A second group of eight cases also exhibited a practically 
normal medulla with entire absence of the cortex In the thud group, 
of eight cases, there was much damage to both medulla and cortex with 
consideiable round cell infiltiation and var3ing degiees of fibrosis some- 
times with h3pei trophy of the lemainmg coitical cells In the fouith 
gioup, also of eight cases, one or both supiaienal glands were missing oi 
weie replaced by a mass of fat or fibrous tissue, with maiked damage m 
whatever surviving supiarenal tissue was found It is to be noted that in 
no case did Addison’s disease depend on destruction of the medulla with 
the cortex left approximately intact, and no such case has been con- 
vincingly described, as far as I can leai n ■* 

The occuirence of a condition m which the cortex of the suprarenal 
gland is selectivel3'’ damaged, leaving an abundance of medullar3'' tissue, 
furnishes a valualile natural experiment demonstrating the vital impor- 
tance of the coitex and piovmg be3'ond doubt that clmicall3'^ recognr- 
able Addison’s disease appeals whenevei the cortex is destro3'^ed, often 
despite the preseivation of the medulla in a condition m which, as far 
as morphologic evidence peimits one to judge, it should be able to 
function adequatel3" These natural expeiiments on the suprarenal 
gland offei an unequaled opportunit3' for seeming mfoimation on the 
functions of both cortex and medulla in man, and as such experiments 
are comparatively rare, each should be considered as carefullj^ as pos- 
sible Theiefore I present such pertinent information as I have been 
able to collect concerning the five cases that have come under 1113" obsei- 
vation 

4 I agree with Brenner that the case reported hv Binnwart (Frankfurt 
Ztschr f Path 26 307, 1922) as Addison s disease from bilateral destruction of 
the suprarenal medulla by metastatic tumors with intact cortex is far from con- 
\mcingly diagnosed as Addison’s disease klahgnant tumors of the abdominal 
caMU mav produce cutaneous pigmentation without an\ involvement of the 
suprarenal glands 
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REPORT or CASES 

The first case of this senes occuired in the practice of Dr Albert H 
Baugher, to whom I am indebted both for the clinical study of the 
case and foi the opportunity to secure an examination of the body at 
the Illinois Central Hospital, wheie the death of the patient occurred 
Dr Baugher’s clinical report is as follows 

Case 1— An unmarried white woman, aged 28, entered the hospital on June 
3, 1923, with severe abdominal pain, nausea, vomiting, a temperature of 100 F , 
a pulse rate of 98, marked bronzed pigmentation of the skin and apparent cardiac 
insufficiency The pigmentation was especially pronounced on the face, fore- 
arms, backs of the hands, axillae, sides of the hips, knees, outer surfaces of the 
legs, shoulders and buttocks There was also slight pigmentation of the mucous 
membrane of the roof of the mouth The patient was extremely restless in bed 
and had alternate fits of laughing and crying The cardiac insufficiency was not 
observed at first, but was soon noticed The blood pressure was 110 systolic until 
the day of death Repeated urinalyses showed pale straw-colored urine with a 
low specific gravity (1007), positive acetone and diacetic acid, and no albumin 
or sugar The abdomen was flat, with apparently no surgical condition present 
The condition persisted in gradually increasing severity, and palliative treatment 
did not amend it to any degree A tentative diagnosis of acute suprarenal insuffi- 
ciency secondary to hemorrhage, necrosis or tuberculosis was made Epinephrine 
hydrochloride was given intramuscularly, 10 minims (0 6 cc ) every three hours, 
together with dextrose and solution of sodium bicarbonate twice daily by rectum 
An extract of fresh suprarenal gland m salt solution was given intravenously six 
hours before death, with considerable improvement in the blood pressure On 
June 5, forty-eight hours after admission to the hospital, the patient died from 
progressively increasing cardiac insufficiency 

Past Htstoiy — In 1919, the patient had influenza and an attack of appendicitis 
She recovered from the latter without operation, and had several attacks later, 
but they were much less severe In 1922, she had her tonsils remo\ed but noticed 
no change in health On April 20, 1923, she again sought medical aid on account 
of general lassitude, dysmenorrhea, menorrhagia and anoxemia Beginning six 
months prior to this date, she gradually lost vigor, feeling greatly exhausted at 
the end of the day, but lost no time from work During the two weeks previous 
to admission to the hospital she had what she termed an “epidemic cold ” (These 
‘colds” were prevalent at this date ) Her tongue was thickly furred , the tem- 
perature, blood pressure and pulse rate were normal The hemoglobin was 80 
The color of the skin was that of marked anemia, but pigmentation as an index 
of disease was not observed at this time, although she stated that it was necessary 
for her to use cosmetics so that her skin would appear normal On May 1, the 
patient entered the hospital complaining of severe abdominal pain at McBurney’s 
point, with nausea and Aomiting She was poorly nourished, the temperature 
was 100 F, the pulse rate 110, and the respiration rate 24 Severe symptoms had 
begun at 3 p m on the previous day Immediate operation revealed an acute 
gangrenous condition of the appendix, which was distended with foul pus A 
plastic exudate was found about the appendix, and its mucosa was hemorrhagic 
and necrotic The patient s pulse rate while she was m the hospital recovering 
from the appendectomy remained for the most part between 90 and 100 but 
before the time of discharge it became stabilized at about 80 Aside from the 
pu se rate, nothing unusual was noticed in regard to the recovery of the patient. 
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and she was discharged on Iilav 16 At this time the blood pressure was 110 
systolic and 85 diastolic 

Family Hisloiy — The patient’s father, mother, one hi other and two sisters 
U'ere health}', except that one sister had an extremely toxic goiter, w'lth marked 
mental and nervous disturbances, and uas considerably improved bv a bilateral 
superior polar ligation and by a later subtotal resection 



Fig 1 — Selective necrosis of the suprarenal cortex w'lth preservation of the 
medulla (case 1) The medulla, seen about a central vein, shows no noticeable 
change from normal The cortex is completely disorganized It is indicated only 
by the dark outer zone, w'hich exhibits no recognizable cortical structures, their 
place being taken b} dilated blood spaces giving the dark color , X 60 

Ncaopsv — The body w'as examined b} Dr E R Long Unfortunately, the 
opening of the bodi w'as limited to a small abdominal incision, and there w'ere 
other restrictions that pre\ented a complete examination The general nourish- 
ment was fair, and there were no external abnormalities be\ond the scar of a 
recent appendectomv and a brownish pigmentation, most marked on the face. 
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forearms, backs of the hands, axillae, sides of the hips and knees and outer 
surfaces of the lower extremities, shoulders and buttocks There was but slight 
pigmentation of the oral mucosa 

The abdominal viscera were normal, except for the absence of the appendix 
and the presence of a few small cjsts in the ovaries Only the suprarenal glands 
showed marked changes They were greatly and equally reduced m size, each 
W'eighmg 1 1 Gm They were dark, and the cortex could not be distinguished, 
except for a few^ small no'dules of the color of cortical substance, each about 1 
ram m diameter The right suprarenal gland measured 44 mm long, 8 mm wide 
and from 1 to 2 mm thick The left was of about the same size 

Microscopically, the abdominal organs showed no marked changes Unfor- 
tunately, it was not possible to obtain the thyroid gland or the thymus The 
intestinal lymphoid follicles showed no marked hyperplasia The suprarenal 
glands w'ere both greatly reduced m size because of an extreme loss of cortical 
substance (fig 1) The cortex contained only a few groups and columns of 
cortical cells, and these had an unusuallj homogeneous cytoplasm without the 
usual granular or vacuolar appearance The nuclei w'ere mostly small and deep- 
staining Some of the cells w'ere extremely large, as if hypertrophied Consid- 
erable areas of the cortex showed no cortical cells, their place being taken mostly 
by dilated capillaries There w’as a slight diffuse infiltration of the cortex wnth 
round cells, but little evidence of fibrosis The loss of cortical material seemed 
to be chiefly through selectne necrosis of the cortical cells wnth absorption rathei 
than through any severe inflammatorj piocess In places, traces of the necrotic 
cells still remained, but generally they had been replaced by dilated capillaiies 
and round cells Seldom w'ere poly morphonucl ears found The large number 
of lymphocvtes present in the cortex were not so arranged as to suggest a syphi- 
litic process, and there w'as no formation of scar tissue The medulla w'as 
approximately as thick as normal and show^ed little change, except that it 
exhibited several round cell accumulations Chromaffin material was scantv 
The large blood vessels and the capsule showed no changes The lesions gave 
no suggestion of tuberculosis, either old or recent Sections from both supra- 
renals showed similar pictures 

Apparently, some agent had led to a specific, selective injurj of the cortical 
epithelium The process seemed to be recent, not all the necrotic material 
having been removed nor all the cortex destroyed, and little or no evidence of 
regenerative proliferation being present The destruction of the cortical paren- 
chjnna cells, with absorption of the necrotic material and its replacement bj 
dilatation of the preexisting capillaries, resembled in all essentials the changes 
seen earlj in toxic necrosis of the Iner (miscalled “acute yellow atrophy”), and 
the later stages of the tw^o processes, as seen in the follownng five cases, are also 
of the same character 

Case 2 — A woman of 62, a music teacher, w'hose father was still living at 94, 
but several members of whose family had died of tuberculosis, had never been 
strong, but had had no serious illness About fifteen years before, she had 
night sweats for a period, leading to a suspicion of tuberculosis She rested for 
a jear, wnth apparently complete recovery and no recurrence of this symptom 
About two years before death, she began to lose vigor, felt tired and noticed that 
her skin w'as slightly }^ellowish brown One jear before, she had an intestinal 
disturbance, with diarrhea, diagnosed as “intestinal flu,” which kept her m bed 
two or three weeks Six months later, she had an acute infection of the upper 
part of the respiraton tract, which kept her m bed for several weeks Following 
this there was a gradual loss of w^eight Again three months later, she caught 
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cold, and this time vomiting was a conspicuous feature, and for several weeks 
before death was of daily occurrence 

On examination, three weeks before death, she exhibited marked asthenia, 
acetone breath and a generalized brownish pigmentation of the skin, especiallv on 
the flanks and around the external genitalia, with many dark spots scattered over 
the face and body The maximum blood pressure was 90 systolic and 70 diastolic 
m the left arm, and 75 sj'stolic and 60 diastolic or lower in the right arm, where 
It sometimes could not be obtained The basal metabolism was — 296 per cent 
The urine contained albumin, many casts and much acetone Sugar tolerance was 
increased Acute cystitis and the terminal rise m temperature developed Whole 
suprarenal gland and an extract of suprarenal cortex were given, vithout 
improvement, except a rise in the basal metabolism to — 8 and — 16 

Ncdopsv — Necropsj', performed sixteen hours after death, revealed conditions 
indicated by the anatomic diagnosis as follows Addison’s disease, with extreme 
atrophy of the suprarenal glands , slight pigmentation of the skin and gums , 
aortitis, with a slight aneurysmal dilatation of the ascending aorta and atheroma 
in the descending aorta, bicuspid aortic valves, with slight diffuse endocarditis 
fibrosa, fatty infiltration of the wall of the right ventricle, anomalous origin of 
the left carotid from the innominate artery, brown atrophj of the mjocardium, 
slight chronic glomerulonephritis, slight hvperplasia of the Ijmph follicles of the 
colon , healed calcified tuberculosis of the right bronchial Ivmph nodes , bilateral 
focal adhesive pleuritis , early acute seropiirulent pericarditis , small parovarian 
cyst , anomalous left suprarenal and renal veins , slight Iij postatic pulmonar\ 
congestion and edema , lymphoid infiltration of the thyroid , atrophic liver and 
spleen, and acute esophagitis 

The chief observations of interest were the following 

The bodv was slender, but not emaciated There was a distinct brownish- 
purple pigmentation of the gums, but not of the classic Addisonian tvpe There 
was a pigmented light brown area in the skin of the upper part of the abdomen 
m an area about 5 cm in diameter On the sides of the arms, medial thighs and 
cheeks were small areas of brown pigmentation resembling freckles There were 
a few scattered patches or freckles over the arms and wrists and a few over the 
back The superficial lymph nodes were not enlarged The th 3 mus had been 
replaced by adipose tissue, w'lth no visible remains of tliymic tissue The thjroid 
gland was slightly enlarged and firm and seemed to have little colloid It was 
slightlj" nodular and apparently hyperplastic, weighing 60 Gm 

The left suprarenal gland was very small, weighing about 4 Gm and measur- 
ing 50 mm m length, 15 mm in width and from 2 to 5 mm m thickness It 
wms deep brownish red There were no adhesions or indurations The right 
suprarenal was even smaller, iveighing 2 Gm and being reduced to a thin mem- 
brane 27 mm long, 15 mm wide and less than 1 mm thick 

Microscopically, the right suprarenal showed maii}'^ portions in which all the 
glandular elements had disappeared, only the collapsed fibrous capsule remaining, 
wMth the sides in intimate apposition, except for blood spaces and a few small 
round cells But in considerable areas the medulla remained, either normal or 
infiltrated with Ij'mphoid cells and in contact on each side with the capsule 
(fig 2) There was some increase m mature fibrous tissue about the central 
vein, which otherwise vas normal There were also small islands of cortical 
epithelium, vhich was far from normal in appearance The normal parallel 
arrangement of the cells, with the different zones, was entirely lost The cortical 
cells vere in strands or rows of irregular size, contour and direction Often the 
cells were of remarkablj large size, with granular or vacuolated cytoplasm. 
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again the cells were small, with compact cytoplasm, resembling liver cells They 
contained a slight amount of yellowish pigment, not present in the medulla The 
nuclei also varied greatly m size and intensity of staining, some being very large 
Between these cortical islets were varying numbers of lymphoid and connective 
tissue cells and a delicate fibrous stroma 

The left suprarenal differed from the right in having no loss of medulla and 
more of the atypical cortical epithelium remaining (fig 3) In its bizarre struc- 
ture, this epithelium recalled the appearance of regenerating liver tissue after 
acute tovic necrosis, and undoubtedly represents a process of regeneration or 



Fig 2 — In this cross-section of the suprarenal gland intact medullary tissue is 
seen about a central vein (case 2) There is no cortical tissue, the fibrous capsule 
on each side lying m direct contact with the medullary substance Slight lymphoid 
infiltration of the medullary tissue is to be seen , X 85 

compensatory hypertrophy of the surviving cortical cells The suprarenals m 
this case showed more increase in fibrous tissue and less Ivmphoid infiltration 
than did those m the other four cases 

5 The extreme deviation from normal that such regenerating cortex cells 
ma% exhibit is indicated m the article by Steinbiss (Virchow Arch f path Anat 
262 286, 1926), which describes what seems to be an extreme case of this type 
under the title of “Ueber eine eigenartige Degeneration der Nebennieren bei 
‘\ddisonscher Krankheit ” 
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The thyroid gland presented a most remarkable degree of lymphoid infiltra- 
tion, some sections being scarcely recognizable as tbyroid gland tissue (fig 4) 
At least two thirds of the tissue was composed of lymphoid elements, forming 
well defined lymph follicles with germinal centers which often exhibited marked 
karjorrhexis The remaining acini were small and seldom contained colloid It 
IS significant that in this case, which exhibited a maximum degree of Ijmphoid 
infiltration of the thyroid gland, there was nothing elsewhere resembling status 



Fig 3 — Regenerative hyperplasia of persisting cortical epithelium, seen to 
greater or less degree in all the cases of this series (from case 2) Two types of 
proliferating cortex cells are seen one extremely large, often with hyperchromatic 
nuclei , the other much smaller than normal, seen here adjacent to the group of 
large cells There is also diffuse infiltration with small round cells, X ISO 


lymphaticus The l 3 mph nodes were not hyperplastic, and there i\as almost no 
hmphoid tissue in the thjmic area Also, the suprarenals showed less lympnoid 
infiltration than in anj of the other cases Apparent^, the lymphoid infiltration 
of the thjroid and suprarenal glands of this type of Addison’s disease cannot be 
looked on as merelj a part of a general status Ij'mphaticus 
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Case 3— A chauflfeur, aged 21, was extremely ill Avith nausea and vomiting 
and profoundly prostrated, when first seen by his physician. Dr Chester Guy, on 
Jan 29, 1929 He stated that he had been troubled with attacks of vertigo, 
nausea and vomiting for two years This condition had been much worse for 
the last two months, during which he had lost 20 pounds (9 Kg ) in weight, 
with increasing severity of the other sj'mptoms 

His previous history included no other illnesses, except influenza The father 
was a chronic alcoholic, the mother had had cerebral thrombosis at the age of 
40, and had chronic arthritis, one sister was living and well, but another sister 
was of the asthenic, visceroptotic, hypotensive type, a brother died at the ag6 



Fig 4 — Invasion of the thyroid gland by lymphoid tissue as seen in the cases 
of this series (case 2) In the field covered by the photograph, only occasional 
atrophic thyroid acini can be detected in a solid mass of lymphoid tissue The 
lymphoid tissue presents well developed germinal follicles, so that the picture 
bears no resemblance to thjroid tissue, X 85 


of 18 from ‘rheumatism ” Nothing could be learned as to habits or past episodes 
that threw anj light on the existing condition 

When examined, the patient complained of being cold, and his temperature 
was subnormal The blood pressure could not be recorded because of the circu- 
latory weakness Phisical and laboratory examination revealed little beyond a 
shghth brovnish tinge of the skin without localized pigmentation in either the 
skin or the oral mucous membrane, a marked dehydration, and albumin and casts 
in the urine A clinical diagnosis of Addison’s disease was made Death occurred 
the next dai, Januari 30, without further developments 
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Ncciopsy — The postmortem examination b}' Dr E R Long revealed the 
abnormalities indicated m the anatomic diagnosis, which was as follows profound 
atrophy of the suprarenal glands and moderate diffuse pigmentation of the skin 
(Addison’s disease) , moderate hyperplasia of all abdominal lymph nodes and the 
L'mphoid follicles of the ileum, Ijmphoid infiltration of the thyroid gland, com- 
plete atroph}" of the thjmus, small scattered scars in the lungs, and hypostatic 
congestion of the lungs 



Fig 5 — Complete disappearance of both cortex and medulla, the opposite layers 
of the fibrous capsule of the gland being here separated by a narrow zone of small 
round cells nith a fen endothelial and connectne tissue cells (case 3) In other 
parts of this gland, islands of medullar\ tissue remain, but no cortex cells , 
X 150 

The skin was generalh slighth brown, most markedly so over the abdomen 
•■nd the inner aspect of the thighs, but there were no areas of marked pigmenta- 
tion There was no eMdence of active tuberculosis The thjroid gland was not 
enlarged and showed no macroscopicallv visible alterations 
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No definite thymus tissue could be recognized in the adipose tissue of the 
anterior mediastinum, even microscopically Apparently replacing the lymphoid 
elements were islands of vascular adipose tissue of embryonal type with moruloid 


fat cells 

The lymph nodes in general were not noticeably enlarged, although the 
malpighian bodies in the spleen and the solitary follicles of the ileum were more 
prominent than usual, with but slight enlargement of Peyer’s patches and none 
in the lymph follicles of the colon All other organs seemed normal, except the 
suprarenal glands 

The left suprarenal was so extremely small that it could hardly be recognized 
It lay above the kidney and weighed probably not over 1 Gm The cortex of 
this suprarenal could not be distinguished The right suprarenal was similar to 
the left, but smaller, weighing from about 0 5 to 1 Gm The cortex and medulla 
could not be distinguished The two organs lay in dark adipose tissue There 
were no scars or other evidences of inflammation in the neighborhood 

Microscopically, m the numerous sections examined it was found that the cells 
of the cortex had completely disappeared In some places, the blood vessels of 
the cortex remained and between them were a few cells, apparently endothelial 
and connective tissue cells and Ijmphocytes, in many places large accumulations 
of lymphoid cells having replaced the original cortical epithelium There was no 
evidence of tuberculosis or acute inflammatory changes, nor of old or recent 
hemorrhage The vessels were not thrombosed or sclerotic There was little if 
any increase in fibrous tissue, the original stroma remaining unaltered The 
suprarenals were almost exactly alike In most of the sections, little remained 
even of medulla, the normal-appearing fibrous capsule having collapsed so that 
both sides were m apposition for some distance and elsewhere were separated only 
by blood spaces and small round cells with no trace of glandular elements (fig 5) 
Some complete transverse sections of the suprarenal showed only small areas of 
medullary tissue, generally heavily infiltrated uith lymphoid cells Frequently, 
the hmphoid accumulations were large and formed masses a millimeter in diame- 
ter, without any evidence of a formation of germinal centers In other sections, 
large areas of the medulla were well preserved and seemed normal, except for 
absence of recognizable chromaffin substance As nearly as can be estimated, 
less than one fourth of the original medullary tissue remained 

The only cortical cells found were m a small accessory suprarenal about 2 
mm m diameter, w-hich consisted chiefly of lymphoid cells, an island of medullary 
tissue and a few small groups of cortical cells separated by stroma elements 
These cells did not show the regenerative hypertrophy often seen m cases of 
this tjpe 

The th^rold gland showed replacement of about 25 per cent of its substance 
b} Ivmphoid tissue, which existed chiefly in the form of well defined follicles with 
conspicuous germinal centers that sometimes exhibited karyorrhexis Some diffuse 
hmphoid infiltration was also shown, and in some lobules diffuse increase m the 
interstitial connective tissue Some lobules appeared nearly normal, but most of 
them exhibited limphoid infiltration In these lobules, the acini were small and 
poor in, or deioid of, colloid 


The hmph nodes showed a marked increase in lymphoid cells with obscuration 

of the architecture The germinal centers w^ere not conspicuous The nodes 

showed a markedh nodular surface of mulberry tipe The lymph vessels in and 

about the capsule were often packed with lymphocytes As stated previously not 

a trace of the Ivmphoid tissue of the thimus body remamprl it it ^ 

completeh replaced bj fat remained, the thvmus was 
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Case 4 — The course of the disease in case 4 was studied wuth unusual thor- 
oughness, as the patient, a woman, aged 51 at the time of her death, w'as under 
observation for more than four \ears, and being a person of education and 
intelligence, gave careful attention to the progress of her condition She kept an 
elaborate record of her s} mptomatologv, w'hich wall be recorded more fully else- 
where b}"^ the clinicians w'ho cared for her, as it is a unique clinical record 

Histoiy and Com sc — The familj' historj revealed only a tendency to obesity 
and hj^pertension in both the paternal and maternal lines and the death of the 
father from carcinoma of the cecum The patient had an attack of broncho- 
pneumonia ten years previously, otherwnse, although weighing 225 pounds (102 
Kg), she had enjoied excellent health until four and a half years before her 
death Under the direction of an osteopath, she underwent a drastic course of 
weight reduction with a reducing diet reinforced by a series of electric baths and 
salt rubs During six months of treatment, she lost 40 pounds (181 Kg), and 
at some time m the course of this episode the masseuse noted dark spots on her 
legs The loss of weight continued until she w'eighed 170 pounds (77 1 Kg ) 
About one and a half j^ears later, she began to notice that she became fatigued 
easih, had pain betw'een the shoulder blades and was undergoing a deepening of 
the color of the skin At this time, twenty-seven months before death she con- 
sulted Dr Wilber E Post, wdio found her blood pressure 102 systolic and 60 
diastolic Whole suprarenal gland tablets were given, apparently wnth some 
relief How'e\er, the pain betw'een the shoulder blades continued, and later stiff- 
ness 111 the joints developed Five months later (Nov 27, 1927), she entered the 
Presbyterian Hospital At this time, it w'as noticed that the skin was w'rinkled 
as if there had been a loss of w'eight Her knees, shins, backs of the hands and 
finger nails, especially, w'ere browm and black, w'lth black speckled areas of 
darkened pigmentation There w'ere black areas on the lips and gums The 
areolae of the breasts w'ere hyperpigmented There w'as increased dulness on the 
right side posteriorly from the sixth nb dow'nw'ard on the left There were no 
rales The heart was normal in outline and sound The abdomen was normal 
There w'ere scales on the anterior portion of the tibia and an area of scarring on 
the right knee The pelvis show'ed retrov'ersion and rectocele W'lth blackened 
vaginal mucous membranes The chest w'as normal There was tenderness in 
the upper left quadrant, with pain radiating to the neck when pressure was 
applied The patient was discharged on Dec 7, 1927, with the diagnosis of 
Addison’s disease 

She continued to take suprarenal tablets until the latter part of January, 1928, 
when suddenlv thev caused her to become nauseated She vomited bile and all 
the food that she ate She then changed to pituitary tablets for two weeks, which 
did not make her ill , then she changed to Rogoff suprarenal extract for six weeks, 
which graduallv began to cause nausea She took no suprarenal extract for two 
weeks and then tried Rogoff’s extract once more for from three to four weeks 
On April 1, 1928 the blood pressure w'as 108 sjstolic and 68 diastolic 

Since Nov 1, 1928, she had pains low in the back These started at the hips 
and ran down to the sides of the knees, chiefly on the right The pain appeared 
chiefiv at night, rarelv before midnight, and occurred ev'erj' night She had 
visual and auditory hallucinations, including those of burglars and ghosts The 
patient thought, howev'er, that she was better than one jear before, m spite of the 
increased pigmentation of her skin At this time, the blood pressure was 115 
svstolic and 70 diastolic, the basal metabolism was +12, and the other laboratorj' 
observations were essentiallv normal The pigmentation had become general and 
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unusually marked for Addison’s disease, so that her color was that of a full- 
blooded negress of medium brown type 

In January, 1929, she entered the Billings Hospital At this time, the blood 
pressure was 100 systolic and 68 diastolic She was weak, becoming exhausted 
on walking from SO to 100 jards (from 45 7 to 914 M), and she complained 
much of pain m the pelvis and left lower extremity Roentgenograms showed 
moderate hypertrophic arthritis of the spinal column The basal metabolism was 
recorded as -j- 1 on January 29, on February 11 it was + 3, and on March 1, 18 

She began taking Koehler’s extract of suprarenal cortex, but no evident improve- 
ment resulted At times there was much nausea The blood pressure continued 
at about 100 systolic and 65 diastolic with slight variation during her stay in the 
hospital until Feb 8, 1929 

During the last two years of life, the pigmentation of the skin, which had 
before then become unusually dark, slowly and progressive!}’’ faded, although it 
was still very noticeable at the time of death There were dark areas in the oral 
mucosa, especially at the midlme of the palate and on the buccal mucosa opposite 
the gums and teeth 

After leaving the hospital, she remained at home under the care of a nurse 
until her death The final illness began three weeks before death, with collapse, 
sw'eating and marked relaxation This was followed bv a period of delirium 
Neurologic examination show’ed disturbed reflexes and a bilateral positive Babinski 
sign, together with other cMdences of a lesion of the spinal cord This cleared 
up completely in forty-eight hours Altered reflexes were transiently present at 
intervals following this During the last week, the patient was delirious and 
violent, with intermittent rational phases There were phases of delusion and 
times when the patient w'ould start and scream at the slightest touch The tem- 
perature rose during the last week and reached 105 F before death 

A'cci opsy — The anatomic diagnosis as obtained at necropsy was as follows 
Addison’s disease , extreme atrophy of both suprarenal glands , diffuse melanotic 
pigmentation of the skin of the entire body and of the oral and vaginal mucous 
membranes, slight cardiac atrophy, bilateral diffuse hypostatic pulmonary edema, 
with diffuse mucopurulent bronchitis, chronic interstitial inflammation of the 
lungs, terminal septicemia, wnth ecchymoses in the pleura and pericardium and 
in the mucosa of the cecum, acute splenic tumor, acute parenchymatous swelling 
of the liver and kidneys, w'lth slight fatty changes in the liver, acute cerebral 
edema, acute hyperplasia of the peribronchial lymph nodes, slight edema of the 
ankles, two diverticula m the duodenum, adhesions about the gallbladder, two 
fibroid tumors of the uterus, old scar on the outer aspect of the right thigh, 
marked thickening of the frontal bone, with ebui nation, marked adhesions betw’een 
the dura and the calvarium, absence of axillary hair, and scantiness of pubic 
hair 


The postmortem obseriations of particular interest in relation to Addison’s 
disease w’ere as follows 

The skin w’as a uniform brown color, slightly darker over the lower extremi- 
ties than over the bodv proper The color was about that of a mulatto— some- 
wdiat on the order of cafe-au-lait The areolae W’ere deeply pigmented There 
were no axillary hairs The pubic hairs w'ere extremely scanty There was no 
hnea gravidarium, but there were transverse atrophic striae at the umbilicus and 
at a point 4 cm above There w’as a uniform pigmentation of the mucous mem- 
branes of the mouth, comparable in tint to the pigmentation of the skin The 
tongue and tissues of the phar}nx were edematous The thyroid gland was of 
normal size, weighing about 35 Gm , it was free from nodules, and the cut 


sur- 
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face showed no abnormalities be3ond a poverty in visible colloid No traces ot 
thymus tissue could be found 

On first inspection, no trace of either suprarenal gland w'as seen m the 
abundant perirenal fat B3 following the course of the suprarenal veins, the 
outlines of the capsules w'ere seen There w'as no recognizable cortical tissue, 
merel3 a small amount of dark substance separating the fibrous capsule on each 
side The right suprarenal w'as triangular The suprarenal vein left the organ 
at the medial angle after a course along the long inferior margin This margin 
W'as adjacent to the kidney and formed the base of the triangle The apex pointed 
craniahvard The base w'as 44 mm , the lateral border 34 mm , the medial 29 
mm and the right 17 mm The thickness \aried betw'een 1 and 2 mm The 
w eight W'as 1 2 Gm The left seemed to be about the same size, although longer 
and thinner, and its cut surface resembled the right 

The ovaries seemed normal The vaginal mucosa w'as diffuse^ brow'msh 
blue The pineal and pituitar3 glands were of normal size and appearance The 
frontal bone w'as much thickened (12 mm ) and was composed of dense, hard 
osseous tissue, but was not abnormally adherent to the dura The other skull 
bones w'ere not similarlv affected The brain tissue was edematous, but no other 
significant cerebral changes were found The microscopic changes were those 
characteristic of this type of Addison’s disease 

A cross-section through the center of the right suprarenal gland show'ed that 
little remained besides the capsule This w'as somewhat thicker than normal and 
through most of the section the two la3ers of capsule lay almost in apposition, 
separated only b3 the central vessels and a few’ round cells Occasionally there 
were small groups of large cells in short cords, not vacuolated like cortex cells 
and often containing an abundance of brow’n pigment Occasionally these cells 
had extremeb large, irregular nuclei There was one island of tissue about 
the size of a 16 mm objective field that seemed to be medullary tissue, w'hich 
lacked chromaffin There w'as no t3pical cortex tissue m this section In places 
there were large groups of lymphoid cells with occasional larger mononuclears, 
but no evidence of either granulation or scar tissue No acute inflammation w'as 
seen, although there w'ere a few' polj'morphonuclears infiltrating the capsule 
There was considerable granular 3'ellow' material in the central space looking as 
if It might be unabsorbed pigment from the original glandular tissue It w'as 
not contained in phagocjtes and did not resemble hemosiderin There w'as no 
CMdence of old hemorrhage or thrombosis Tbe large central blood vessels had 
a free lumen throughout despite their being collapsed In other words, nearlj all 
the glandular elements, both medullarj’ and cortical, had vanished from this 
suprarenal gland, leading little to take their place be\ond the original vessels and 
stroma and some infiltrated h mphoid cells 

Sections taken through several parts of the left suprarenal gland exhibited 
much more persisting medullarj' tissue and more large cells arranged in cords 
which looked like cortex cells, except that thej' commonh contained much of the 
brown pigment that is usualh' seen in -the medulla and thev w'ere not vacuolated 
with lipoids to anj marked degree The large size of these cells and their 
occasional giant nuclei suggested compensatorj' hvpertrophj There w'ere also foci 
of dense infiltration w’lth small round cells There w'as a small nodule outside the 
capsule that apparenth was origmalh an area of accessorj' cortical tissue This 
contained a few scattered parenchjma cells looking somewhat like those found 
111 the rest of the gland, but with less pigment In larious sections of the supra- 
renal gland were some cells that seemed to be necrotic cortex cells, suggesting 
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that a process of regeneration and necrosis was still going on to a slight degree 
The adipose tissue outside the suprarenal showed slight intercellular edema, and 
m places islands of primitive adipose tissue could be made out, as the cell structure 
was not completely obliterated by fat The adjacent large sympathetic ganglions 
showed no recognizable changes 

The thyroid gland showed marked infiltration with lymphoid tissue, often 
forming well defined lymphoid follicles with large active germinal centers m 



Fig 6— The characteristic lymphoid infiltration of the thyroid gland (case 4) 
In this case, as was the rule, the process is most marked beneath the capsule, the 
Kmphoid tissue invading the thyroid to varying depths, the most central portions 
showing the least change, although not usually entirely free from lymphoid cells 
X 60 ' ’ 


which were occasional mitotic figures (fig 6) The thyroid tissue was poor in 
colloid, the majority of the acini containing no colloid and that which remained 
was greath %acuolated as if undergoing absorption The epithelium was usually 
large and ciiboidal Some of the acini contained masses of large cells more 
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resembling endothelium than epithelium The arteries were not noticeably scle- 
rotic There was also much lymphoid infiltration in and about the capsule One 
small accessory thyroid gland was found, presenting the same Ijmphoid infiltra- 
tion as the thyroid gland itself 

Several small bodies resembling parathyroids m size and location were dis- 
sected out All of these proved to be Ijmph nodes, except one parathyroid about 
half replaced by adipose tissue, but otherwise normal It did not exhibit the 
lymphoid infiltration seen in the thyroid gland 

The pineal gland seemed somewhat more cellular and of more juvenile appear- 
ance than IS usual for the age, otherwise it seemed essentially normal The 
hj'pophysis seemed to be entirely normal 

In the spleen there were no marked changes, although the malpighian bodies 
were larger and more cellular than usual for the age, with slight hyaline changes 
in the center 

Although the Ijmphoid tissues were not noticeably enlarged on gross inspec- 
tion, the small lymph nodes exhibited a distinct increase in the amount of lymphoid 
cells 

Case 5 — A woman, aged 40, a patient of Dr R K Packard at the Woodlawn 
Hospital, was referred to the University Clinics A history was obtained of 
progressive weakness for three months, without confinement to bed, loss of 14 
pounds (6 4 Kg) weight m this period, and a darkening of the skin, which was 
described as “lemon-colored” There was pain m the lower lumbar and sacia’ 
regions, and for the last days of life much nausea and vomiting In the past, 
the patient’s health had been excellent, except that six years before she had been 
injured in an automobile accident She was under observation at the Woodlawn 
Hospital for three weeks before death, during which she showed continued nausea, 
vomiting, weakness and some increase in the pigmentation 

When admitted to the Billings Hospital, about thirty-six hours before death, 
she was in an acidotic condition, with reflexes absent, blood pressure 50 svstolic 
and 20 diastolic, blood sugar normal, urine normal, except for a few hyaline casts, 
and red cell count 3,100,000 She w'ent into coma, with the temperature rising 
to 105 F before death 

Scciopsy — The postmortem examination was made tw'elve hours after death 
by Dr P R Cannon The anatomic diagnosis was as follow’S bilateral atrophy 
of the suprarenal glands, wuth diffuse generalized pigmentation of the skin and 
buccal surfaces (Addison’s disease) , generalized atrophy and golden-yellow col- 
oration of the fatty tissues , atrophv and lymphoid infiltration of the thvroid 
gland, segmentation of the cardiac muscle, chronic fibrous and calcific mitral 
endocarditis, hvpostatic hyperemia and edema of the lungs wuth compensatory 
emphvsema , bilateral serofibrinous pleuritis , slight ascites , petechial hemorrhages 
in the pericardial sac and visceral pleurae of both lungs , acute gastritis with con- 
fluent hemorrhages m the fundus of the stomach , marked edema of the serosa 
of the stomach, atrophy particularly of the kidneys, heart, pancreas, liver and 
generatne organs, marked fibrous thickening of the cortex of both ovaries, 
fibrous tuberculosis of the pleural surfaces of the apexes of both lungs , moderate 
hyperplasia and anthracosis of the peritracheal, peribronchial and pulmonary 
lymph nodes, and moderate osteoporosis 

The pigmentation was diffuse, browmish, of moderate degree, without con- 
spicuous dark patches There were a few' patches of brown pigmentation in the 
buccal surfaces Tbe Ivmphoid tissues were not generally' increased, only' a few 
hmphoid follicles in the rectum being enlarged slightly But little recognizable 
tlnmus tissue could be found The suprarenal glands W'ere much decreased m 



WELLS— ADDISON’S DISEASE 


515 


size the left measuring 30 by 30 by 2 mm , and the right was slightly larger 
Their combined weight was 4 Gm In sections, no recognizable suprarenal sub- 
stance could be seen, the appearance being that of a fibrous wall about a cavitv 

The thyroid gland was extremely small, weighing but 10 8 Gm , and containing 
little colloid and no nodules 

Microscopically, tbe suprarenals showed almost complete loss of the cortical 
elements, and apparently less than half the medullary tissue remained In large 
areas, the capsule, which was somewhat thickened, lay m direct contact with the 
medulla, there being no remnant of cortex to be found The medulla showed 
much infiltration with lymphoid cells, which in some areas completely replaced 
It, but there were many parts of the medulla that seemed to be normal In some 
portions, the cortex had been replaced by connective tissue elements with abundant 
hyaline intercellular substance so arranged as to suggest that this represented 
merelj a compensatory hyperplasia of the original stroma elements to replace the 
lost cortex No vascular changes or evidences of tuberculosis were found There 
were occasional small groups of cortex cells, sometimes in nearly the normal 
arrangement in cords, sometimes entirely disarranged These cells were not foamy 
and often were small and atrophic The total amount of cortex left could 
not ha\e been more than 1 or 2 per cent of the normal volume No evidence of 
regenerative or compensatory proliferation was seen 

The lymph nodes showed a slight but distinct hyperplasia of the lymphoid 
elements, but less than is usually seen in Addison’s disease Nevertheless, the 
thyroid gland showed a marked lymphoid infiltration, although less than in the 
other cases of this series This seldom reached the extent of forming well 
developed follicles with germinal centers, but m some of the lymphoid areas were 
groups of unusually large cells with more abundant and more granular cytoplasm 
than IS usual m endothelial cells, and often with large atypical nuclei Such cells 
w ere not found in the thyroid glands in the other cases There was little colloid , 
many lobules contained none, being composed of small collapsed acini and lymphoid 
cells Two small accessory thyroids, each about 2 mm in diameter, shouted the 
same atrophy and lymphoid infiltration as the thyroid gland The parathyroids 
showed no Ijmphoid infiltration and seemed normal, except for marked dilatation 
of the vessels 


Case 6 — On May 12, 1930, a woman, aged 47, in extremis, w^as admitted to the 
University Clinics She had been vomiting frequently for twenty-four hours, 
after having been in bed for a w'eek because of nausea and weakness In 1922, 
she had suffered from a period of illness of unknown nature, characterized b} 
extreme nervousness, dizziness, loss of appetite and loss of from 8 to 10 pounds 
(from 36 to 4 5 Kg) in weight, without localizing pain This lasted about tw^o 
\ears Thereafter she had never been well and strong About three months 
before death she fell and fractured two ribs, after which the weakness began to 
increase, but no increased pigmentation was noticed by the members of her 
family A few' weeks following her fall, tw'o teeth were extracted under procaine 
hydrochloride, after which the weakness seemed to increase For the lassitude, 
she consulted a phjsician, wdio gave her iron preparations and on April 9 an 
injection of sodium cacodylate 


M iien admitted to the hospital, the patient was too ill for complete examina- 
tion The temperature was 95 F , the pulse rate was 70, and the blood pressure 
was 80 s^stollc and 52 diastolic A diffuse slight cutaneous melanosis was 

ount was a,— 3,500 The urine contained albumin The next dav tliP 
rrcssur= co.U „ot be oWa.ned, b„, „„ ,„e da, ef death the evstol.c plelr. ' “as 
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from 55 to 60 Despite intravenous injections of dextrose, the condition grew 
progressively worse, and shortly before death the temperature rose to 104 2 F 

Aeciopsy — The necropsy was performed one hour after death by Dr Paul R 
Cannon The anatomic diagnosis Avas as follows bilateral atrophy of the supra- 
renal glands, brow’nish pigmentation of the skin, hypoplasia of the cardiovascular 
system and partial persistence of the thymus (clinical Addison’s disease) , bilateral 
hypostatic hyperemia and edema of the lungs , bilateral focal fibrous pleuritis , 
atrophic emphysema , bilateral fibrous tuberculosis of the lungs , moderate hj^per- 
plasia of the spleen, chronic pencholycystitis , bilateral fibrous perisalpingitis, 
chronic fibrous endocervicitis , necrotic and suppurating uterine fibroid , healed 
fractures of the right tenth and eleventh ribs , moderate atherosclerosis , lymphoid 
hA'perplasia of Peyer’s patches m the ileum, and Ijmphoid infiltration in the 
thjroid gland 

The chief observations of interest were that the skin was slightly and diffusely 
brown, except for a single small spot of browm pigment on the left breast The 
Ijmph nodes and Ijmph follicles of the intestine w'ere not enlarged, although the 
spleen Avas slightly enlarged (200 Gm ) Avith Aisible follicles The thyroid gland 
AA^as small and poor m colloid, and AA'eighed but 13 7 Gm No active tuberculosis 
AA'as found anyAvhere The bone-marroAV of tlie femur Avas fatty Avith occasional 
islands of hematopoietic tissue There Avere healed transverse fractures of the 
posterior portion of the right tenth and elcA'enth ribs 

The suprarenals Avere extremely small, the right Aveighmg 1 5 Gm and the 
left 1 4 Gm There Avas no induration or adhesion of the tissues about them, and 
thev Avere soft and flabby The cut surface shoAved merely a small amount of 
dark tissue separating the tAA'o layers of the capsule, there being no recognizable 
cortical substance 

Microscopicalh', the changes AA'ere as folloAvs Cross-section of tlie right 
suprarenal shoAved that in about one half of the gland nothing remained of either 
cortex or medulla, the tAAO layers of fibrous capsule lying in apposition In a 
considerable portion of the remaining half only medullarj' tissue remained, Avith 
an exaggeration of the chromaffin material in the cells and Avith much round cell 
infiltration There Avere also nodules of hypertrophied cortex cells, often Avith 
large hj perchromatic nuclei Here the cell columns Avere irregular and atypical 
in shape and arrangement No change occurred in the large A'essels and no 
inflammatorj change, unless this Avas repiesented by round cells, aaIiicIi Avere 
numerous 

The left suprarenal show'ed more marked cortical proliferation in this case than 
in anj other case in this series, Avith the usual hjpertrophic and atypical cell foims 
characteristic of regenerating suprarenal cortex The amount of persisting medul- 
lary tissue Avas not large and Avas characterized by an abundance of chromaffin 
material The amount of round cell infiltration Avas somcAvhat less than usual in 
these cases 

The thvroid gland shoAved extensiA^e infiltration Avith 1a mphoid tissue about 
the periphery, AAith formation of occasional h'mph follicles shoAvmg germinal 
centers A striking feature Avas the packing of IjTOph vessels Avith Ijmphocvtes 
This 1a mphoid infiltration AA'as not present throughout the gland, many of the 
central lobules shoAving little or none There Avas gcnerallj a slight increase in 
interstitial fibrous tissue, and the total amount of colloid AAas small Many of the 
acini Avere filled AAith epithelial cells 

The hmph nodes shoAAed a slight increase in Ij mphoid elements Pejer’s 
patches AAere distincth hAperplastic, AAith large germinal follicles, but the mucosa 
elsewhere shoA\ed no general h mphoid infiltration 
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The thymus showed much more persisting lymphadenoid tissue than is usual 
for the age Hassall’s corpuscles were numerous, many of which were very 
cellular From one half to one third of the thymic body was composed of 
lymphoid tissue 

The striated muscles showed numerous hyaline muscle fibers, and in general 
the normal striations were poorly preserved 


COMMENT 


These six cases evidently represent examples of clinically typical 
Addison’s disease, diagnosed as such before death, associated only with 
marked selective loss of suprarenal tissue, especially of the cortex, and 
independent of tuberculosis oi other known agency In the fiist case, 
the process seemed to be somewhat more lecent than m the others, and 
indicated that the essential underlying event m all these cases was a 
selective necrosis of the cells of the supiarenal cortex, with much less 
visible injur}'- to the elements of the medulla All the other changes 
seen in these suprarenals seemed to be secondary to such a selective 
necrosis of the coitical epithelium and consisted of inadequate attempts 
at regeneiation of the cortex by piohferation and hypertrophy of the 
few cortical cells left with sufficient vitality to make these regenerative 
efforts There was also a variable amount of loss of medullary tissue, 
but it was nevei so marked as that of cortex It is impossible to tell 
whether this partial loss of medullary tissue was accomplished in the 
same way as the cortical damage, or whether it may not have been the 
result of the extensive lymphoid infiltration that has followed 
the destruction of the cortex There was suiprismgly little formation of 
fibrous tissue in these suprarenals, which supports the other evidence 
that the piimary change was not an inflammatory process Another 
definite negative ohseivation was that of the absence of any injury oi 
occlusion m the suprarenal blood vessels 

The lesemblance to the changes seen in “acute yellow atrophy” of 
the hvei was striking There was the same apparent selective necrosis 
of the glandular epithelium, followed by the appearance of large, 
atypical cells m the process of regeneration and compensatory hypei- 
tiophy There was also a marked infiltration with small round cells of 
lymphoid character In the liver, however, connective tissue giowth 
IS more marked after extensue necrosis than appealed to be the case in 
these supiarenals 


The similant} of the changes in “supiarenal atrophy” and “acute 
}ellow atrophy” of the liver suggests a similaiity in etiology It seems 
to be well established that the latter depends on extensive damage to 
the Iner cells by toxic agents, which may be of most varied character 
and origin having only in common the capacity to destroy a large oro- 
poition of the hver cells without producing a lethal injur} m otLr tis 
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sues In some cases, the toxic agent is definitely known, in inoie it is 
not and m some cases it seems piobable that the severity of the damage 
depends rather on an unusual susceptibility of the livei cells to the 
poison than on the amount or quality of the poison In each case, a 
selective necrosis of the functional epithelial cells occurs with a minimum 
amount of injury to other cells, followed b}^ absorption of the dead 
cells, attempts at legeneration and compensatory hypei trophy the 
survivors, and death from loss of the specific functioning cells of the 
organ The fact that in this type of Addison’s disease both supiarenals 
aie usually involved in the same way and to about the same degiee 
suppoits the view that the changes depend on some agent enteiing 
through the circulation I believe that the known facts justify as the 
best designation for this type of supraienal lesion the teim adopted by 
Kovacs,® “c 3 '^totoxic supiaienal contraction” rathei than “suprarenal 
atroph} just as the term “diffuse toxic hepatic neciosis” is to be pre- 
ferred to the misleading name “acute yellow ati ophy ” Kovac’s views 
are summarized by Omelskjq " as follows 

The conception of the C 3 'toto\ic contracted suprarenal concerns a hematotoxic 
injurj' selectively affecting the cortex of the suprarenal, while the medullary sub- 
stance practically escapes Because the unknown harmful agent is brought by 
the blood the alterations necessarily are bilateral Probably the damage is not 
accomplished at one time but is continued for a long time, against which loss the 
regenerative capacit}' of the suprarenal cortex is not adequate, so that the process 
leads to an extensive disappearance of the cortex with great reduction m size of 
both suprarenals The condition may be considered as one in w'hich the cortex 
cells are slow!} damaged, and as the A'ascular stroma remains unharmed it 
delners exudative cells which attend to the removal of the damaged cortex cells, 
itself remaining and gradually increasing slightly but never being transformed 
into scar tissue as it is seen to do m those conditions, such as tuberculosis or 
hemorrhagic infarction, in wdiich the stroma is also destroyed The less prominent 
medullar} changes are, wdien present, to be attributed chiefly to secondarj 
unfa%orable effects of the adjacent, greatly damaged cortex 

This conception of the condition seems to be entirely in haimoiw 
wutli the facts obseived in the cases of this series 

In none of these six cases was there any known episode or condition 
to account foi the destruction of the suprarenal cortex In case 4, 
the disease seemed to follow a drastic course in weight reduction, but 
It IS not possible to say that there was more than an accidental relation 
between the t\\ o events The first case appeared shortlj'^ after an opera- 
tion for acute appendicitis but suggestive symptoms had been piesent 
before , and in case 2, there had been attacks of acute respirator}^ infec- 
tions and ‘ intestinal flu ” Such events occur too often without any 
evidence of supraienal injurj to be held responsible, but it is possible 

6 Ko\acs Beitr z path Anat u z allg Path 79 213, 1928 

7 Omelskjj Virchow’s Arch f path Anat 271 377, 1929 
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that they may have damaged suprarenals unusually susceptible for some 
unknown reason In all but one of these cases there was a definite 
history of influenza oi some similar condition This fact suggests the 
possibility of an etiologic i elation between influenza and Addison’s dis- 
ease, which would not be impressive, in view of the vast number of 
cases of influenza without an Addisonian sequel, were it not that it offers 
a possible explanation of why I have seen all of these cases in the past 
seven yeai s Against this assumption is to be placed the fact that other 
pathologists have not as yet lepoited any striking recent incidence of 
this type of supraienal disease 

The fact that the legenerative piocesses, although present, aie so 
inadequate suggests the probability that whatever the agent that destroys 
the cortical cells, it is continuously or intermittently supplied, so that 
the regenerated cells are also killed off In case 4, the process was under 
observation for four years, the cutaneous pigmentation deci eased dur- 
ing the last two yeais, there was much microscopic evidence of 
regenerative activity m the lemammg cortical cells, and yet the course 
of the patient was slowly downwaid Neither the caiefully kept history 
noi the postmortem examination disclosed anything that reasonably 
accounted for such a long-continued destiuctive action on the supra- 
renals 

Age and sex seem to play no role, as the cases so far reported are 
nearly equally divided as to sex, and they have been observed at ages 
ranging from 10 to 63 years Fahr and Reiche ® leported the occur- 
rence of Addison’s disease in three brothers in one family, in two of 
Avhom the suprarenals showed the atrophic type of lesion (the third was 
not examined), but there was no information suggesting a common 
cause, whethei hei editary or environmental Such familial occurrence 
has not been seen in the other cases reported in the literature 

At times, certain cases of Addison’s disease seem to have followed 
severe mental shock or stress, and a causal i elation has been suggested 
Foi example, Mai anon => leproduced as perhaps the first known case of 
Addison’s disease the description by a priest in the sixteenth century 
of the sickness of a young priest who died three years after the fiist 
s>mptoms They developed after a fright, the building in which he 
was was struck by lightning and binned The lay desciiption portrays 
Addison s disease perfectl} , but the pigmentation was ascribed to 
“smoke getting into the S 3 ^steni during the fire ” Maranon cited modern 
instances of an emotional origin One of his patients developed the 
disease after seeing his child killed by a street cai It certainly does 
not seem po ssible that emotional shock could produce tuberculosis of the 

8 Talir and Reiche Frankfurt Ztschr f Path 22 231 1919 

9 klaranon Siglo nied 70 605, 1922 
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suprarenal, and hence if there reall} are cases of Addison s disease 
lesulting from mental causes or nervous stimuli they must come into 
the group under discussion But in none of oui six cases was there 
recorded m the clinical histor} any severe emotional disturbance prior 
to the development of the disease, except that in case 5 the patient had 
been m an automobile accident six 3 ears before death and m case 6 
there had been an accident with fractuie of the ribs three months before 
death and apiDarentl}'’ long aftei SA^uptoms had begun 

From the evidence obtained I can add nothing to the terse summar}^ 
of Brenner ‘ The cause is reall}^ quite unknown ” 

It cannot be said that the clinical couise of these cases piesented 
an}" constant differences that make it possible to distinguish such cases 
duimg life from Addison’s disease due to sui^rarenal tuberculosis In 
some of the cases repoited 111 the literature it was noted that the blood 
pressure remained at a higher level than is usuall}" the case in Addison’s 
disease, until the terminal collapse This naturally was attributed to 
the integnt}" of the medulla Most of the cases, howevei, were not 
seen until the last stages, in uhich the blood pressuie falls, as it ma}" 
do in many fatal diseases In this senes, only case 4 was studied for 
a long peiiod and heie the piessuie vaiied from 100 to 115 s}"Stolic 
As a mattei of fact the long course of this case, with evidence of some 
amelioration m the form of a markedl} 1 educed amount of pigmentation, 
the peisistence of the S}"Stohc blood piessure above 100 despite long 
invalidism, and the experience in the piecedmg thiee cases led me to 
hazard the prediction that this t} pe of suprarenal disease would be found 
underl3mg the clinical manifestations Kovacs accepted the view that 
vhen the suprarenal damage is stiictl}" limited to the cortex, the blood 
pressure is not greatl}" depressed and that the absence of this important 
feature from the clinical pictuie should remove the case from the cate- 
gor} of t}"pical Addison’s disease and leave cases of the latter to be 
called cases of “supiarenal coitex insufficienc} ’ which establish the 
vital necessit}" of the cortex while recorded cases of bilateral destruction 
of the medulla with intact cortex without the Addisonian cachexia 
demonstrate that destruction of the medulla is not the essential feature 
of this disease,^® although it contributes an important clinical feature 

In am case the fact that m at least some of the cases of destruction 
of the coitex with intact medulla the blood pressure remains at a good 
height suggests a reason foi questioning the now prevalent acceptance 
of the doctrine that epinephrine is not a significant factor in maintaining 
the blood pressure 

Changes in the Thyi oid Gland — ^A stiiking featuie m all these cases 
of Addison’s disease uith suprarenal atroph) was the maiked infiltra- 

10 The relatne roles of cortex and medulla are well discussed Omelskyj 
(footnote 7) 
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tion of the thyroid gland with lymphoid cells In all instances, this 
occurred not only in the foim of interstitial collections of lymphoid 
cells, such as often are seen m the thyioid gland in other conditions, 
but also the foimation of large areas of lymphoid tissue, frequently 
with well developed geiminal follicles In one case, this lymphoid 
infiltration was so marked that most of the glandular tissue had been 
replaced, and the first impression on glancing at the section was of a 
lymph node with occasional groups of metastatic adenocarcinoma cells 
This infiltration of the thyroid gland with lymphoid tissue has also 
been described as found in Addison’s disease associated with supra- 
renal tuberculosis,^ but it seems to be much less marked in this group 
of cases than in those with selective necrosis of the supiaienal cortex 


Lymphoid InfiUiaiwn in Cases of Selective Destniction of Supiaienal Coitcx and 
Cases of Disuse Tubet cnlosis of Supiaienal Gland 
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In order to determine whether this impiession is conect I compared 
the thyroid glands in eight cases dependent on coitical atrophy, five of 
my own senes and thiee sent me fiom the Mayo Clinic by Di R G 
Mills, two of them having been included in Barker’s series and one 
oliserved more recently I graded the degrees of lymphoid infiltration 
m these eight and compared them with thyroid glands fiom twelve 
cases of Addison’s disease with tuberculosis of the supiarenals, of 
which seven specimens were fmnished by Dr Mills and five from 
1113^ own mateiial 

From the compaiison (see accompanying table) it is evident that 
lymphoid infiltration of the thyioid gland is much more frequent and 
moie marked m Addison’s disease due to selective destruction of the 
cortex than It is in Addisons disease due to suprarenal tubeiculosis 
In pub fished reports of cases of Addison’s disease, it is noticeable that 
thiroid infiltration is much more often mentioned and discussed in con- 
nectio^th the nontuliei culous cases Brennei noted it m the three 

11 Dubois Berl khn Wclinschr 56 1178, 1919 
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of his cases of cortical atioph} m \\hich the thyroid gland was described, 
and made the following statement 

The thj roid gland is also often diseased in Addison’s disease, due both to 
atroph} and to tuberculosis of the suprarenals In most of the cases described 
there was some infiltration with hmphocjtes and fibrosis In some cases, as m 
case 1 described above and Schmidt’s cases, the Ijmphoid infiltration was verj 
dense In addition, the gland parenclnma often showed changes, either of 
diminished or of increased activit 3 In case 1 the changes were as severe as are 
met uith in mam cases of m^xoedema, jet neither in this case nor m many 
others described were there anj' sjmptoms of deranged thjroid function In some 
cases, however both of atrophj and of tuberculosis the svmptoms and pathological 
changes of Gra\es disease as uell as of Addison’s disease were present, while m 
other cases there were also sjmptoms of m\xoedema It seems probable that the 
changes in the th\roid are due to the same cause as the suprarenal lesion, and not 
to loss of suprarenal function 

Apparent!} this hmphoid infiltration of the thtroid gland is not 
dependent on the general hypeiplasia of the l}mphatic tissue that so 
often IS found m Addison’s disease, foi in two cases that I examined 
m which suprarenal tuberculosis tvas associated ivith marked status 
th} micoh mphaticus there was no infiltration of the thyroid gland 
Recent!} I examined the tissues from a case of myasthenia gravis with 
marked general lymphoid Inperplasia without an} lymphoid cells m 
the th}roid gland None of my five cases of thjroid gland infiltration 
was associated with an} marked general lymphoid hyperplasia, and 
persistent th}mus was piesent only in one Furthermoie, m the third 
and fourth cases of suprarenal atrophy of this senes, no microscopic 
trace of tlwmus tissue could be found, despite marked Ivmphoid infil- 
tration of the th} roid gland It is also to be remarked that m the cases 
m wdnch the}^ have been examined the parath}Toids, hypophysis and 
pineal gland have not shown similar lymphoid infiltration or other 
abnormaht} 

The significance of this change m the tlnroid gland is not known 
It is seen in many other conditions and "Williamson and Pearse,^" wdio 
described it m some detail look on the thyroid gland showing “lymph- 
adenoid goiter” independent of Addison’s disease as “the physiological 
subnormal gland undergoing hyperplasia ” “The lymphocyte reaction 
is proportional to the failure of the hyperplastic eftort and is itself an 
exaggeration of the normal procedure m the gland ” Possibly this con- 
dition IS related to the low level of metabolism common m these cases 
of Addison s disease IMcCarrison reported that he w’^as able to pro- 
duce a similar condition in the tlwroid of rats by keeping them on a 
diet in which a deficienc} m all vitamins was combined wuth a deficiency 

12 AViIliamsoii and Pearse J Path & Bact 28 361, 1925 

13 McCarrisoii Indian J ^1 Research 15 909, 1928 



WELLS— ADDISON S DISEASE 


523 


of certain moigamc elements, especially manganese, a diet that leads to 
a state of physiologic subnormahty As yet there is no evidence that 
diet pla}S any role in pioducing this condition in man 

SUMMARY 

About 90 per cent of all cases of Addison s disease depend on 
nearly complete destruction of the supiaienal glands, both cortex and 
medulla, by tuberculosis Such cases give no indication of the lespec- 
tive roles played by the cortex and by the medulla Approximately 
10 per cent of the cases exhibit a marked decrease in the size of both 
suprarenals, which aie usuall}'^ aftected about alike, and this atrophy 
is found to depend on an extensive sometimes an almost complete 
destruction of the epithelium of the coitex, with less or practically 
no destruction of the medullary tissues No cases of undoubted Addi- 
son’s disease seem to have been observed in which the medulla was 
found to be destroyed while the cortex was for the most pait intact, 
although cases of such selective medullary destruction without the 
picture of Addison’s disease have been observed Therefoie. the depen- 
dence of Addison’s disease predominantly on destruction of the cortex 
of the suprarenal glands seems to be well established by cases n which 
this condition is present, of which six typical examples are described 
in this paper 

The cause of the selective destiuction of the supiarenal coitex 
without recognizable corresponding damage to any other tissue in the 
body is entirely unknown The bilateral character of the lesion indi- 
cates its hematogenous origin It is not associated with vasculai lesions 
01 occlusions The resemblance both of the tissue damage and the 
legenerative changes m the surviving cortical epithelium to the processes 
seen in diffuse toxic necrosis of the liver (“acute yellow atrophy”) 
suggests that the suprarenal condition also is the result of a toxic 
necrosis by some poison selectively injuring the epithelium of the supia- 
lenal coitex The histones of the cases so far reported, however, give 
no satisfactory clue as to the source or natuie of the hypothetic poison 
About the only other anatomic change found outside the suprarenal 
glands IS a marked infiltration of the thyroid gland by lymphoid cells, 
which often form large lymph follicles with germinal centers, replacing 
much of the glandular tissue This occurs in the absence of a status 
th\ inicol} mphaticus and in two of these cases not even microscopic 
residues of the thymus could be found Although lymphoid infiltration 
of the thyroid gland has been observed in Addison’s disease due to 
tuberculosis of the supiaienal gland, it seems to be less maiked and 

less fiequent than in the cases associated with selective destruction of 
the supiaienal cortex 
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Two yeais ago, with Di Howard S Clute, I had the oppoitunity 
to present a summary of obseivations on fifty-four malignant tumors 
of the thyroid gland from the Lahey Clinic At that time, we pio- 
posed a relatively simple grouping of the cases, based primarily on their 
histology, supplemented b}'^ then clinical behavior This divided the 
tumors into five groups (1) the lare epidermoid carcinoma of thyro- 
glossal duct origin, (2) the papillaiy adenocarcinomas probably of 
ultimobianchial body oiigin, (3) the simple adenocarcinomas of “foetal” 
follicular adenomatous origin, (4) the small lound cell tumors of 
debatable origin and (5) the giant cell tumois frequently presenting 
many of the geneially accepted ciiteria of saicomatous mesoblastic 
oiigin On the basis of rathei extensive histologic studies, we advanced 
the belief that all of these tumors weie fundamentally epithelial It 
was oui intention to follow up that prehminaiy paper with a rather 
more detailed statement of these individual gioups This report is 
the first of what we hope to be a series of such papers Since that 
time, through the couitesy of their several pathologists, it has been my 
privilege to compile the cases from the Massachusetts General Hospital, 
those from the Petei Bent Brigham Hospital, some of the cases from 
the Boston City Hospital, single cases from several of the smaller 
subuiban hospitals around Boston and finally, thiough the kindness of 
Di Eugene H Pool, Dr Charles L Gibson and the othei staff mem- 
bers of the New York Hospital the cases that have occuried in the 
lattei institution during the past ten years 

The present paper deals with eighteen cases of malignant disease of 
the thyroid gland that at one time or anothei by one oi more pathologists 
have been diagnosed histologically as sarcoma None of the small round 
cell tumors most frequently described under the term lymphosarcoma 
is included in this series, and the teim is arbitrarily lestncted to that 
group ordinarily designated as fibrosarcoma 

Submitted for publication, ]Maj 2, 1930 
From Cornell Unnersity !Medical College 
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The accompanying table gives the more essential points m respect 
to the clinical data, as fai as it has been possible to secure the facts 
Briefly, they may be summaiized as follows 

1 The average age in the sixteen cases m which the age was given 
was 61 2 years, the extremes being 46 and 72 years, respectively 

2 The average postoperative duiation in the sixteen cases in which 
this information could be ascei tamed was two and four-tenths months 
In two of the remaining three cases the patients were dead within a 
year, and m the final case in this series the patient at the time of writing 
IS dying of recurrence or, perhaps more accurately, of extension of the 
tumor, four months following operation The mortality in this group 
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* Had been present as a nodule for many months or years, recent rapid growth is 
indicated hv figures 


of cases can be considered, therefore, as 100 per cent within a year 
Of these deaths, foui may be considered as hastened by operation, as 
the patients died within two weeks after the operation 

3 The incidence m this senes is approximately three and a half 
times as gi eat m women as in men — 14 in women and 4 m men This 
latio for the male group is somewhat higher than that of any othei 
type of malignant disease of the thyroid gland that has been studied 

4 All of these cases showed evidence of extension from the original 
tumor, with imasion of the capsule On clinical examination, most of 
them showed invohement of lymph nodes, but unfortunate^ histo- 
logic studies of the nodes were possible m only three of the cases 
Thiee showed definite invasion of the blood vessels, that impoitant 
histologic cnteiion of malignancy emphasized by Graham 

These cases therefore constitute a fairly definite clinical urouD 
occurring ,n pe.sons in the age gioup above 55 years The histoiy is 
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usuall}'^ one of a rathei long continued S3anptoinIess goitei , with a small 
nodulai tumoi that after months or years suddenly begins to increase 
m size The couise from then on is lapid, larely extending for moie 
than six oi seven months, and piogressing fatally regardless of opeia- 
tive intervention oi j^hysical therapy such as that with radium or the 
x-rays 

Aftei careful histologic study there seems to be little question that 
in sixteen of these eighteen cases the tumor is epithelial In two, the 
epithelial lelationship is not so leadily apparent, but areas can be found 
that support the contention which Ewing, Karsnei and numeious othei 
investigators ha^e held that these so-called sarcomas of the thyroid 
gland are epithelial tumors, and that true sarcoma of the thyroid gland 
has } et to be demonstiated I have long been of this opinion, and a study 
of over two hundred malignant tumors of the thyioid gland has tended 
to confirm this belief 

]\Iy puipose in this paper is to illustrate by selected aieas from the 
doubtful cases the leasons foi this conclusion Of all human tissues 
with which one has to deal microscopicall} , theie is none which nor- 
mall} piesents the complexity and multiple vaiiation that the thyioid 
gland does And so it is not surprising to find a compaiable confusion 
in the classification of tumoi s of the gland Dealing as one does uith 
tissue ph} siologically so unstable, it is not to be wondered at that its 
pathologic manifestations are of most bizaire form 

Certain tiuisms become understandable m i elation to histologic study 
of the thjroid gland — especially that of the need of multiple sections 
In the consideration of hardly any other class of tumoi s, save perhaps 
of the gliomas, is this so outstanding a necessitj Scarcel)'^ any two 
sections of a tumoi of any size from the thyroid gland are compaiable, 
hence the need of stud3ang man3' different areas becomes apparent 
befoie one attempts a diagnosis 

The gross pathologic features of these cases are perhaps the most 
neail3^ constant observations The tumors are usuall3^ unilateial, arising 
from a long standing adenomatous nodule The3'’ grow centrifugally 
rapidl3 o^er a period of a few weeks and attain considerable size, not 
uncommonl3^ becoming as large as a grapefi uit They frequently extend 
to involve the opposite lobe, as well A typical case is shown in figure 
3 The late of growth as has been stated, is rapid, and the clinical 
evidence of malignanc3 is often noted at opeiation, with the penetration 
of the th3ioid capsule and the imolvement of the surrounding struc- 
tures even at times the skin which becomes firmly adherent The 
tumor tends to be iiregulaiE o\oid or spherical and frequentl3'^ super- 
ficialE nodular and at times conforms to the general outline of the 
th3roid lobe 
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Fig 1 (case 10) — Spindle cell area from an unmistakable adenoma of the 
thjTOid gland, which in other areas^is frankb' follicular 
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Fig 3 (case 17) —Cross-section of a tumor, actual size, illustrating its 
adenomatous origin and character 
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Fig 5 (case 12) — A case in which it is extremely difficult to demonstrate the 
epithelial nature of the tumor Areas of alveolar arrangement can be seen, hoi\- 
ever, and multiple sections are convincing 



Fig 6 (case 8) —A, carcinoma frankh of the lar!>-p <r,anf ii * 
iheolar formation It uas diagnosed sarcoma presumaWv bcTa "" 

Pl«t.c g,„„ cells The gross specie,, shops /.s adeno.naLs "r.. " 



530 


ARCHIVES OF PATHOLOGY 


On section, these tumors are usually grayish yellow and extremely 
firm, except where necrosis has occuiied, with resultant softening The 
architecture is obscure, suggestive stiands of trabeculae of connective 
tissue are visible as a fiamework for the tumoi tissue itself, which is 
rather more yellow 

Histologically, the pictuie is essentially one of extremely anaplastic 
spmdlecell overgrowth The cells assume all sorts of bizarie forms, 
often with multilobulated nuclei, some appear as multmucleated giant 
cells In ery one that it has been my privilege to study, I found some- 
where evidence of the tiansition fiom low cuboidal epithelium to the 
curious atypical distorted tumor cells In certain other frankly carci- 
nomatous cases, one can find comparable degeneiative changes m the 
stioma, and it is highly probable that in such cases the stroma ma)'- be 
involved secondarily m a pseudosaicomatous picture Just as in the 
case of similar tumors of the breast, of the uterus oi of other oigans, 
there is no question as to the primary underlying caicmomatous nature 
of the tumor, so m the case of these atypical tumoi s of the thyroid 
gland theie should be no more confusion as to their epithelial nature 

Many obviously adenomatous tumors m which the acinar picture 
can be easily traced show m poitions of the growth a curious spindling 
of the cells Such tumors are included among those illustrated in this 
leport for compaiison, they emphasize the fallacy of single field photo- 
micrographs or even single micioscopic preparations since individual 
cases can easily be selected in which the diagnosis is most confusing 
(figures 1 to 6) As Boyd so cleaily bi ought out in his biief comment 
on the confusion of nomenclatuie and differentiation of the “foetal” 
and “colloid” adenomas, with these sarcomatoid pictures one must take 
the composite picture into consideration, befoie arriving at a conclusion 
Perhaps the natural history of these tumoi s is as helpful diagnostically 
as any othei single feature 

They behave more like caicinomas than like sarcomas They occur 
111 the sixth and seventh decades of life They metastasize, as a rule, 
as carcinomas do — by the lymphatic channels and by direct extension, 
although vascular invasion is by no means uncommon They can usually 
be tiaced to an antecedent adenoma Both in architectural arrangement 
and m cytologic detail, they almost regulaily have anatomic features in 
common with th 3 uoid gland epithelium 

Figures 1 to 6 bring out these more impoitant details better than 
any description can do, and I submit the visual evidence m proof of 
the contention that an unquestionable mesenchymal type of sarcoma in 
the th}roid gland has vet to be found 
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(Concluded fioin page 385) 


3 INTESTINAL LESIONS PRODUCED BY INOCULATION IN 

ANIMALS 

DATA FROM THE LITERATURE LESIONS IN MAN 

Following the classic expeiiment of Losch (see study 2), inteiest 
in an ameba as one of the causes of dysentery was widely stimulated 
Kartulis early offered clinical evidence in support of the view that 
an ameba was concerned in the etiology, while further evidence was 
presented by him based on a study of the intestinal lesions pioduced in 
amebic dysentery, and on the association with these lesions of an 
ameba corresponding to that described by Losch Kartulis reported 
the first abscess of the liver known to be amebic He described m 
model ate detail the pathologic change in amebic ulceration of the intes- 
tine and in amebic abscess of the liver and he expiessed the belief that 
the lesions of the liver arose secondaiily to the ulceiative process in the 
bowel and that the amebas were transplanted to the liver by way of 
the portal system He thought, however, that the lesions, both intes- 
tinal and hepatic, were primarily pioduced by bacteria and that the 
amebas pi evented oi hindered the healing of the lesions thus pioduced 
by their piesence in them He explained the occasional bactena-free 
amebic abscess of the liver by assuming that the bacteria piesent died 
or were consumed by the amebas after having initiated the destructive 
changes Kartulis latei departed from this view, believing that 
amebas, acting alone, might produce intestinal and othei lesions Kar- 
tiifis was the fiist to find amebas in an abscess of the brain 


85 Kartulis, S Ueber Riesen-Amoben (?) bei chronischer Darmentzundung 
der Aegipter, Virchows Arch f path Anat 99 145, 1885, Zur Aetiologie der 
Djscntene in Aegjpten, ibid 105 521, 1886 

86 Kartuhs, S Ueber tropische Leberabscesse und ihr Verhaltniss zur Dysen- 
teric Virchows Arch f path Anat 118 97, 1889 

87 Kartuhs, S Die ‘\mobend^ sentene. in Kolle, W , and Wassermann, A von 
Handbuch der pathogenen ilicroorganisnien, ed 2, Jena, Gustav Fischer, 1913, vol 


f 


88 Kartuhs, S Gehirnabscesse nach 
Baktcriol 37 527, 1904 


dysenterischen Leberabscessen, Centralbl 
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Oslei confiimed the observations of Kaituhs concerning amebic 
abscess of the bvei by finding motile amebas in the pus of a hepatic 
abscess that bad been diained suigically Dock showed that amebiasis 
IS not stiictl} a tropical disease, and that amebic lesions of the intestine 
may be piesent m peisons who aie fiee from d 3 senteiy and m those 
who have no bistoiy of dysentei}'^ 

Councilman and Lafleur ® published the clinical histoi les of fifteen 
patients ill with amebic dysenteiy, with detailed observations m eight 
of them, ^\ho came to necrops}'- Besides abscesses of the liver which 
occuiied in six of the eight, they described, foi the fiist tune, amebic 
abscess of the lung, which occurred in three In careful observation and 
detailed desciiption of the lesions, both piimaiy and secondary, this 
woik stands alone and laigefi'^ serves to establish the geneial lecognition 
of amebic dysenteiy as a specific entity 

Fuither contributions to knowledge of the pathologic changes in 
amebic dysenteiy appealed with inci easing fiequency, so that an attempt 
to follow them historically becomes a task of great difficulty and of 
doubtful value In the following description of the lesions of this 
disease, an attempt will be made, however, to give credit to those who 
have made notewoithy contiihutions to knowledge of the subject 

Intestinal ulceiative lesions due to amebiasis have not been described 
as occuniiig elsewheie than m the colon, lowei part of the ileum and 
appendix The tiansverse colon is found most fiequently involved, 
with the ascending colon next ( Hutchinson, Kuenen ^-) Doptei * 
found the ileocecal valve involved in every case When the cecum was 
not specifically mentioned or when it was included with the ascending 
colon, the uppei part of the colon showed the greatest involvement 
In the geneiahzed attack on the colon, the more pionounced lesions 
are still found m the cecum and the ascending colon (Woolley and 
Musgrave,®® 159 times in 200 cases, Bartlett,’’^ 29 times in 61 cases, 
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Clark in 60 pei cent of 186 cases, Rogeis,‘’“ Stiong'’^ 
the order of f requeue} of localized colonic involvement is the lectum, 
and then the sigmoid flexure (Hutchinson, Clark), although Kuenen 
placed the incidence of lesions m the sigmoid flexuie befoie that of 
lesions m the lectum Baitlett depaited fiom the views of most 
writers rvhen he desciihed the finding of advanced lesions m the 
sigmoid flexuie more than twice as often as in the cecum The splenic 
and hepatic flexuies aie less fiequently involved (Hutchinson), whereas 
localized attack of the tiansverse colon alone is mentioned but once 
(Councilman and Lafleur) When the condition is uncomplicated, the 
mucosa aiound the ulceis and ulceiated aieas of the bowel m amebic 
dysenteiy is intact and relatively normal This is held to be typical 
of intestinal amebiasis (Kaufmann, Rogers,*’® Strong and others) 

Amebic ulcei s ai e rai ely i esti icted to one ai ea alone, but may occupy 
widely sepal ated oi contiguous aieas in every conceivable combination 
Councilman and Lafleur described the simultaneous involvement of the 
ascending and the tiansveise colon in one case, of the ascending and 
descending colon in anothei case, and of the transverse and descending 
colon in a third case In Baitlett s sixty-one cases there weie nine m 
which the lesions were situated geneially thioughout the colon, with 
the exception of the lectum 

The appendix is not often ulceiated m amebiasis Kuenen did not 
see a case in which it was ulcerated in six yeais of woik at Delhi 
Ulceration of the oigan does occui, howevei, for Clark placed it fifth 
in point of fiequency of attack, and Woolley and Musgrave found 
appendical involvement 14 times m 200 cases The lowei part of the 
ileum is even less fiequently involved than the appendix Clark did 
not find any ln^olvement of the appendix m 186 cases, although the 
ileocecal A^alve was aflfected m 5 3 pei cent of cases m which theie was 
evidence of geneiahzed colonic attack Woolley and Musgrave found 
the ileum ulcerated m 7 of then cases, Baitlett found ileal changes 
twice, but no amebas weie piesent, wheieas Rogeis®® leported mucosal 
loughening onh Kuenen found the ulcers of the ileum to be smallei 
than those m the colon, and fiequently Iving close together 

Han IS,'"' from an experience with five cases, was stuick by the 
tendency of amebic ulceis to occupy that portion of the intestine 
opposite Its point of attachment 


95 Clark quoted bj James, W H Human Amoebiasis Due to Infections with 
entamoeba Histolvtica, A.nn Trop Med 22 201, 1928 
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In a more minute examination of the mucosal inequalities which 
ma)^ help to determine the localization of an intestinal ulcei, it has 
been found by some obseiwers that the summits of the mucosal folds 
are places of most frequent attack in amebiasis (Rogeis,®® Kruse and 
Pasquale ®'’) 

T/ie Pi eiilcei ative Pcnod — Among the intestinal changes of 
amebiasis there have been desciibed very early lesions that may be 
looked on as 'preulcerative Kiuse and Pasquale desciibed intestinal 
catarrh in two cases, but at the same time found other conditions present 
that may have explained the observation Woolley and Musgrave 
desciibed “led dots,” from 0 3 to 2 mm in diametei, visible on the 
mucosal surface of the bowel, which weie due to hemorrhage into the 
described tissue of the mucosa Bartlett desciibed elevated aieas about 
1 mm in diametei, with the overlying mucosa not ulcei ated Strong 
found small, raised hemorrhagic areas involving the submucosa, with 
later loss of the surface epithelium Davidson described cir- 
cumscribed patches of thickening and necrosis of the submucosa which 
appeared as shaiply defined nodules projecting into the lumen of the 
bowel He thought the mucosa was involved secondarily Rogers 
described dots the size of a pinhead on the inner surface of the intestine, 
due to congestion and to hemorrhage into the mucosa above earlier 
exudation into the submucosa He found amebas in the mucosal 
tubular glands and thought they reached the submucosa by perforation 
of the basement membrane Kaufmann described the initial lesion as 
infarction-hke neciosis of the mucosa, wheieas Kartulis found this 
necrotic plug to be cone-shaped, with its base in the submucosa He 
further described hemorrhagic catarih of the mucosa, chaiacteiized by 
swelling of this tissue, congestion and occasional hemorrhage 

Doptei * described mucosal catarih characterized by minute areas 
of interglandular thickening, the result of invasion of the connective 
tissue by cells that destroyed the glandular parallelism There were 
found prolifeiation of glandular epithelium and hyperseci etion of 
mucus, with dilatation of the glandulai crypts Theie was vascular 
congestion without hemoirhage, Avhile amebas weie piesent in the 
blood A'-essels of the mucosa In Dopter’s * “preulcerative lesion” theie 
was enough destruction of tissue to exclude it from consideration heie 

Eat best Ulcei ative Lesions — Of the early ulcerative lesions of the 
bowel recognized as amebic, Hai ns described superficial ei osion of 

99 Kruse and Pasquale (footnote 44, second reference) 

100 Da-Mdson, Andrew Amoebic D}’^senter 3 , m Albutt, Clifford and Rolleston, 
H D A Sjstem of Medicine, London, The Macmillan Company, 1909, vol 2, 
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the mucosa involving' not more than half of its depth and with no 
changes in the subjacent submucosa He did not find amebas in this 
region, however, and it is thus open to question whether or not this 
lesion 'was amebic Dopter^ described thickened mucosa with areas 
of minute superficial erosion He believed the mucosa was attacked 
first Rogers described raised dots about 1 mm in diameter showing 
yellow centers, accompanied by great thickening of the subjacent sub- 
mucosa, above which the mucosal ulcer was naiiow Kuenen described 
superficial erosion of the mucosa with only congestion of the sub- 
mucosa In a study of one case of amebiasis, Christoffeisen injected 
a solution of formaldehyde into the peiitoneal cavity immediately after 
death in the attempt to prevent postmoitem changes Unfortunately, he 
overlooked the opening of an appendicostomy and applied his fixative 
solution to the outer surface of the intestine rather than to the mucosa 
In this case, he described early ulceration of the outer surface of the 
mucosa, in which the epithelium and the interstitial tissue were equally 
involved, and from which the lesion merged smoothly into the sur- 
rounding normal mucosa The submucosa contained only dilated blood 
vessels MacCallum stated that the mucosa alone may be involved 
James desciibed supeihcial erosion of the mucosa, lecognized only 
on close inspection and identified as amebic by the presence of Endameha 
Instolyhca in the lesion He described the change as solution and 
destruction of the mucosa, before any appieciable degiee of invasion 
had begun, and said that it might extend for as much as 15 cm along 
the surface of the bowel He thought the amebas attacked the epithelial 
cells and mteistitial tissue with equal facility, thus producing, first of 
all, a lesion lestncted to the most superficial portion of the mucous 
membrane He found the underlying vessels congested and thrombosed 
Mote Advanced Typical Ulcei — In descnptions of the fully 
developed amebic intestinal ulcer, there appears to be gi eater unifoimity 
of opinion than prevails concerning the younger lesions (Delafield and 
Puidden^”'') Once the mucosa becomes destroyed there is presented 
an ulcerative lesion that had been looked on from the beginning of the 
present knowledge of aineliiasis as typical of the intestinal piocess and 
peculiar to it This discrete ulcer vanes from 1 to 3 cm in diameter 
(Rogeis^oQ, the small ulcei s being round and the larger ones oval, the 
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mucosal edges aie led, elevated and undei mined, the centeis necrotic, 
gelatinous and }ellow, while the submucosa is usually more widely 
involved than the mucosa above The base of this ulcei may reach the 
ciiculai muscle layer, but laiel)'^ extends deeper than this 

\\dule the descriptions of the typical amebic intestinal ulcei show 
lemarkable agi cement the same is not tiue of those of the micioscopic 
appearance The mucosa beyond the ulcer is found noimal (Woolle^ 
and Musgiave, Davidson, Yiereck or shows evidences of mucous 
catarih (Doptei ■•) The lattei is not always widespread, but is 
frequently limited to a naiiow zone immediately sun oundmg the ulcei 
( Doptei Woolle} and IMusgiave Viereck) and is chaiacteiized by 
the production of mucous c}sts that appeal to owe their formation to 
secietion into glandulai cr}pts that have become occluded at the surface 
(Vieieck) In this zone is found hypei trophy of the mucosa (Woolley 
and jMusgrave) accompanied by an infiltiation of small cells betw'^een 
the epithelial columns, inci easing m degiee as the ulcei is approached 
(Rogers,®® Ivuenen), dilated blood vessels (Kuenen, Kaituhs,®’ 
Doptei"*) and occasional hemorrhagic infiltiation (Kaituhs®') The 
mucosal glands aie present and lecognizable to the maigin of the ulcei 
(Rogeis Vieieck) although they aie occasionally distorted and dilated 
(Davidson) jMucosal destructive changes vaii fi om cloud}’’ swelling 
of the epithelial cells to necrosis (Kartuhs The epithelial cells 
become loose and fall into the lumen of the gland The cells aie 
gianulai and the nuclei lose then noimal staining leaction, wdiile at 
the maigin of the ulcer the wdiole becomes a mass of deeplv staining 
detiitus (Kruse and Pasquale ‘*‘*) 

The site of Endamcha histolytica in the mucosal portion of the 
topical amebic ulcer of the intestine varies wudely, according to 
the experiences of vaiious observers Kuenen found amebas below’ the 
neciotic aiea but ne^er primal ily in the glands of the mucosa Like- 
w'lse Hai ns found them in and between glands at the edge of the 
ulcer only and nevei saw’ an ameba in an intact mucosal crypt 
Kaituhs^® bow’ever found them in neciotic tissue and within glands 
as did Rogers®® Vieieck found amebas most fiequently m the inter- 
glandular connective tissue, and found them raiely m the widened 
mucosal cysts Bartlett found Endameba histolytica m the mucosa 
lareh, and Kiuse and Pasquale ®® never found them theie Of particular 
interest is the description b} ^Voolley and klusgrave of the finding of 
Endamcha histolytica in the blood and lymph spaces of the inter- 
glandular connective tissue Doptei * also found them m the blood 
Aessels of the same legion 

107 Viereck H Studien iiber die in den Tropen erworbene D\senterie, Arch 
f Schiffs- II Tropeii-H\g' 11 1, 1907 



MARIIN— LESIONS IN AMEBIC DYSENTERY 


537 


When the piocess in the intestine reaches the submucosa, theie is 
developed a neciotic coie, which for a time may remain in place 
(Kartuhs ®') This cential necrotic region is composed of gianulai 
debris, bacteria and amebas, the whole occupying a space in the sub- 
mucosa more extensive than that occupied b> the mucosal lesions above 
it (Councilman and Lafleui, Kruse and Pasquale,'’® Hams Doptei 
and others) Although this resembles a phlegmon of the submucosa 
(Dopter*), it IS not purulent (Kruse and Pasquale and has been 
described as a coagulation neciosis (Dopter'*) to which fatty degener- 
ation has contributed a part (Councilman and Lafleui, Kiuse and 
Pasquale®’) In the older lesions, the central necrotic coie is lost, 
leaving a widely undei mined cavity lined with the same necrotic 
material and surrounded by the tissue of the submucosa, in which are 
present the changes peculiai to the amebic process, namely, thickening 
due to edema (Kiuse and Pasquale,*''* Woolley and Musgrave, and 
otheis), cellular infiltiation (Councilman and Lafleui) and dilated blood 
vessels (Chiistoffeisen and others) 

The intestinal thickening in ameliiasis may involve all coats 
( Stiong) , but it IS most marked in the submucosa below and immediately 
beyond the mucosal lesions (Viereck,^®® Rogeisfl®- Strong) Geneial- 
ized thickening of the bowel has been found more frequently associated 
with intestinal lesions of bacterial origin than with those of amebiasis 
(Viereck) 

The cellulai infiltiation of the submucosal poition of the amebic 
ulcer is largel} lymphocytic (Councilman and Lafleur, Hams,®® 
Woolley and Musgiave, Rogers,®® Strong), although polymoi phonuclear 
leukocytes are present in small numbers (Councilman and Lafleur, 
Kuenen, Hams,®® Woolley and Musgiave) The presence of the lattei 
in gieat numbers is looked on as indicating inci eased bacterial 
participation (Woolley and JMusgiave) 

In the necrotic tissue of the wall of the ulcer and within the less 


changed tissue beyond it, a deposit of fibrin has been observed (Council- 
man and Lafleur, Kruse and Pasquale,®® Kuenen), which may reach the 
surface of the bowel as an attenuated diphtheroid membiane (Dopter ■*) 
Fioni the eiidence piesented by special staining methods, however, it 
has been denied that this mateiial is true fibiin (Viereck) 

Beiond the boundaiies of the cellular infiltiation, the lymph vessels 
ma} be tound dilated (Davidson), their contents coagulated and 
iiniecogmzable (Kiuse and Pasquale®®), and the endothelial lining 
iicquentli desquamated (Dopter^) More maiked changes are found 
111 the adjacent blood vessels, houever, which are congested (Woolley 
and -Alusgraie. Dopter,-* Kuenen, Davidson, Baitlett, Christoffersen) 
and may give evidence of endothelial desquamation (Rogers®® Bait 
lett) c„do.hel.al p.ohferat.o„ (Co„„al„,a., and tlLn^Ls' 
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(Councilman and Lafleui, Kruse and Pasquale,®® Vieieck, Kuenen, 
Bartlett) Councilman and Lafleui described obliterative endaiteritis 
of which a feature was thick, edematous walls infiltiated with round 
cells Then desciiption of the new foimation of capillaiies makes it 
likely that they were dealing with chronic or healing lesions 

Bacteiia m small numbeis are present in the early intestinal lesions 
of amebic dysentery (Hutchinson) and are found supeificial to the 
advancing piocess (Davidson^®®) They aie found in gieatei numbers 
in the necrotic tissue of the larger lesions (Councilman and Lafleur, 
Baitlett, Hutchinson) and have been described also as being present in 
small numbers in the healthy tissue ahead of the advancing amebas 
(Kiuse and Pasquale®”) Kruse and Pasquale believed that the 
continued lapid multiplication of the intestinal bacteiia after death 
killed the amebas present and gieatly modified the postmoitem obser- 
vations 

In the affected submucosa, Eudamcha histolytica may be found in the 
necrotic tissue and m the immediate vicinity (Councilman and Lafleur), 
as well as between the necrotic and neai -necrotic portions (Kuenen) 
In the newly infiltiated legions, they have been found m great masses 
(Kruse and Pasquale®”) Although usually found restricted to the 
immediate region of the ulcer and to the changed tissue of the lesion 
(Harris, Viereck), they have been desciibed as occurring in the 
edematous tissue in advance of the acute inflammatoiy process (Stiong) 
and even, at times, m normal or but slightly altered tissue at a distance 
(Kiuse and Pasquale,’’®’ Woolley and Musgiave, Christoffersen, 
Bartlett, MacCallum) Amebas have been found within submucosal 
lymph spaces (Councilman and Lafleur, Hariis,^® Doptei,* Bartlett, 
Kaufmann, Kofoid,® Hutchinson), but even moie fiequently rvithin the 
blood vessels of the same tissue (Councilman and Lafleur, Harris,®® 
Dopter ^ and otheis) Harris®® and A^iereck described amebas pene- 
tiatmg the walls of blood vessels, and Vieieck found them within blood 
vessels not thrombosed Kuenen found them within vessels not throm- 
bosed, as well as within those that were thrombosed Christoffersen 
described the amebas as “crowding” the blood vessels m his case, and 
MacCallum found Endameba histolytica within the lumen of the r^essel, 
as well as between the lining endothelium and the wall of the blood 
vessel 

Late Ulceiatwe Lesions — Continued growth of the typical amebic 
ulcer may lead to fusion with otheis, lesulting in the production of 
large, iriegular ulcers that may reach the size of the palm of the hand 
(Woolle}'^ and Musgrare) or may even encircle the bowel (Bartlett) 
Eail}'^ fusion of the submucosal process may produce lesions coveied 
in part by bndges of nearly normal mucosa, depiived of its normal 
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support from below (MacCallum) Should the base of the ulcei reach 
the circular layer of intestinal muscles, this tissue is infiltiated with 
leukocytes (Kartuhs and may he conveited into a homogeneous 
hyaline mass (Councilman and Lafleur) Should the piocess reach 
the serosa, there may be present severe edema (James deposition of 
lymph, even in the absence of perforation (Rogers®®), or the develop- 
ment of protective intestinal and omental adhesions (Woolley and 
Musgrave, Kuenen) or combinations of these The large lesions contain 
fewer amebas than the smaller ones (Councilman and Lafleui, Rogers,®® 
Hutchinson) inci eased evidence of bacterial activity and greatei 
infiltration by polymoiphonuclear leukocytes (Baitlett, Rogeis^®^) 
Such ulcers, i datively free from neciotic mateiial, may not contain 
amebas (Bartlett) 

Gangrene — Intestinal gangrene may appear as a complication of 
the amebic process in the colon (Kartuhs,®' Woolley and Musgrave, 
Davidson, Kuenen) This change is believed to depend entirely on 
secondary bacterial invasion of the amebic lesion (Kaituhs,®^ Kuenen, 
Rogers ®®), and the amebas themselves are larely piesent m gangienous 
regions (Baitlett) and then only m small numbeis (Hutchinson) 
Gangrene may be local or general The local process occurs most 
commonly in the cecum, and if the process is general, the more 
extensive changes aie in the cecum (Rogers®®) This severe lesion 
leads to an increased incidence of intestinal hemonhage (Kartuhs,®^ 
Woolley and Musgrave) and of intestinal perforation (Kuenen) In 
the absence of gangrene, Kuenen found intestinal pei foration m amebic 
d 3 '^sentery in but one of two bundled cases 


Healing Amebic Lesions of the Intestine — Healing of the amebic 
ulcer of the bowel may occur Claik reported the absence of intestinal 
lesions in 5 3 per cent of 186 cases that gave evidence of secondary 
amebiasis at neciopsy Ihe beginning of this lepaiative change was 
probably seen in Dopter’s “chronic ulcer” m which there were less 


neciosis, less inflammatorA^ reaction, less pus, less hemoiihage and fewer 
amebas than in the more active lesions The flooi of the ulcer may be 
slightly depressed, clean and smooth, and there may be extensive, 
patchy pigmentation aiound the partially healed portions (Rogeis®®) 
Davidson described the fonnation of clean granulation tissue in the 
flooi of the healing amebic ulcer, and Councilman and Lafleur described 
the new formation of capillaiies in the same legion The latter found 
the surrounding epithelial cells gi owing down the walls of the ulcer and 
across its floor Small ulcers may heal without a cicatiix (Kuenen) 
although 111 the largei ones there aie usually scairing and contraction 
O^ool ev and lAlusgraie, Kuenen. Rogers,®® Wenyon®), with thicken- 
ing and puckering of the mucosa about the healed portions (Rogers ®®) 
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Pigmentation of the mucosa aiound and over healed ulceis has been 
desciibed (Rogeis®®) Although the ulcerative lesion may disappear 
there often remain, as evidence of i^revious inflammation, mucosal 
thinning, catarrh with hypei seci etion of mucus, loss of noimal 
intestinal folds and atroph}" of the intestinal wall, leading to increase 
in the length of the colon (Woolley and Musgrave) In addition, 
mucosal atrophy (Dopter‘‘) and subsequent formation of intestinal 
pol)q3S have been desciibed (Doptei,^ Davidson) 

In the attempt to explain the transpoitation of Endaineba histolytica 
fiom the intestinal lesions to i emote oigans of the body, participation 
of the solitai}'^ l 3 nuph follicles of the colon in the amebic process is of 
particulai interest In desciiptions of intestinal amebiasis, most authors 
have failed to mention the sohtaiy follicle, thus easily leading to the 
impression that ulceration beginning in or involving them is not a con- 
spicuous feature of the disease Kruse and Pasquale did not find 
follicular change Davidson believed the solitar}-- follicles i emote fiom 
the ulceiative processes to be noimal, but he described folliculai hjper- 
tropln sui rounding the portions attacked The possibility of follicular 
hypertrophy in amebiasis was mentioned also by Woolle) and Musgrave 
Specific ulceration of the sohtaiy follicle does occur (Councilman 
and Lafleur Dopter,'* Davidson, Kaituhs®^. although Councilman and 
Lafleui described secondary involvement of follicles in one case only and 
believed the folliculai attack to be accidental and not to repiesent a 
special piedisposition on the pait of intestinal lymphoid tissue to be 
invaded by Endaineba histolytica Kaitulis®" found ulceiation involv- 
ing the lymph follicles to be raie When attacked they appeared as 
small grayish- white points surrounded by a zone of injection In 
the center of each was a small opening on the mucosal surface, below 
which was a relatnely laige hole with undei mined, elevated and ragged 
walls The floor of the folliculai ulcei A'aiied fiom bright led to 
graylsh-yello■^^ , and was occasionally covered Avith a ) ellow, fibrinous 
exudate Doptei desciibed the wall of the invaded solitary follicle 
as from lough to lagged, with amebas m gieat masses present in the 
wall of the ulcer Although Kuenen did not find special participation 
of the follicles of the colon in the amebic process, he believed that there 
was a selective amebic attack on the aggiegated Ivmph nodules of the 
lowei poition of the ileum, and ascribed one death in typhoid fever 
to the peiforation of a Peyer’s patch by amebas 

Regional Lymph Nodes in Amebiasis — In intestnial amebiasis, 
invasion of the paiacolonic fimph nodes by Endaineba histolytica appears 
to be lare Ivofoid mentioned that the lymph nodes adjacent to 

108 Kofoid, C A Human Amoebiasis vith Special Reference to the Chronic 
Phase Texas State J i\Ied 21 347 1925 
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the colon may be invaded, although James saw this in but one case, 
m which a node adheient to the involved bowel was invaded by direct 
extension of the amebic ulcei thiough the wall of the bowel Howard 
and Hoover’”® wrote of a “lymphatic barriei” to the wide dissemination 
of Ehdamcba histolytica by way of the lymphatic system, but they did 
not describe an attack of the mesenteric nodes by amebas Viereck 
did not find evidence of involvement of lymph nodes, whereas Doptei 
aesciibed them as red and swollen Councilman and Lafleui described 
the mesenteiic nodes as softened, swollen and possibly puiulent, but 
denied that they ever contained Eiidambea histolytica Rogers 
mentioned slight changes, and Bartlett described slight enlaigement, 
with piohfeiation and desquamation of the cells of the lymph sinuses, 
accompanied by inci eased infiltration with lymphocytes and neutiophilic 
leukocytes Among these, the potymoi phoniicleai cells were lelatively 
few 

Aincbic Abscess of the Livei — Outside of the intestinal tiact, the 
lesion most commonly associated with amebiasis is tropical or amebic 
abscess of the liver Descriptions based on postmortem evidence place 
the incidence of amebic abscess of the liver in cases of amebic dysentery 
at about 50 per cent (Claik, Knowles), although in a small series of 
cases the incidence may be as high as six in eight cases ( Councilman and 
Lafleur) Othei series have shown, howevei, that less than half of 
the patients who die of amebic dvsenteiy have an accompanying hepatic 
abscess (Stiong and Musgiave found fourteen abscesses of the liver 
in seventy-nine cases, Kuenen, ten abscesses in thirty cases) Among 
fifty patients who gave but little clinical evidence of intestinal amebiasis 
and had been fiee form dianhea dm mg life, Musgrave found four 
in whom abscesses of the liver weie discoveied at neciopsy Depending 
on clinical lathei than on postmortem evidence for his conclusions, 
Stiong believed that m 22 per cent of cases of amebic dysenteiy abscess 
of the livei developed and that in from 60 to 90 pei cent of cases of 
abscess of the hvei a history of previous dysenter}'- was obtainable 
1 hat the modem tieatment of amebiasis may reduce the fiequencj’" of 
amebic abscess of the hvei as disclosed by neciopsy is indicated by the 
report of Bartlett, who found tiopical abscess of the liver but three 
times in sixty-one cases in which there were amebic intestinal lesions 
Nor IS this complication peculiar to amebiasis acquired in the tropics 
Of foity American patients whose cases were leported by Hutchinson 
eighteen had amebic abscess of the liver 


109 Howard, W T, and Hoo^ 
a Consideration of Its Patholog\ 
and 263, 1897 


er, C F Tropical Abscess of the Liver, with 
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Hepatic abscesses due to Eudaincha histolytica aie usually single and 
aie found most frequently in the light lobe (Kuenen) Involvement of 
the left lobe alone seems to be extiemely rare, as the abscesses of the 
left lobe that occurred m 164 pei cent of Rogers’®® series were 
accompanied in all cases by similar processes m the light lobe He 
found that m from 55 to 59 per cent of cases there was but a single 
abscess, m from 23 to 27 per cent more than one laige abscess, and 
111 fiom 17 to 24 per cent one large abscess accompanied b}'^ several 
smaller abscesses When multiple small abscesses only are found, they 
may be numerous and then usually involve all lobes of the liver 
(Councilman and Lafleur) Of the single abscesses in the two cases of 
Councilman and Lafleur, one la}'^ neai the superior surface, near the 
suspensory ligament, and one lay near the inferior surface m the region 
of the hepatic flexuie 

The amebic abscess of the liver A'^aries in size fiom a process so 
small as to be just visible to the unaided eye to one as laige as a “child’s 
head” (Kaitulis®®) The small, and probably youngei, lesion presents 
changes in tissue that are looked on as characteiistic of the hepatic 
lesion produced by Endaineba histolytica The content of this small, 
typical lesion is thick, glassy, yellowish mucus (Strong) or, at times, 
it may be red, due to the presence of blood (Kartuhs When 
examined microscopically, the material is found to be composed largely 
of granular detiitus, with recognizable fixed tissue elements in small 
numbei fatty (Howard and Hoover) oi swollen, geneiated hepatic cells 
(Strong), erythrocytes (Kartuhs,®® Councilman and Lafleur, Howard 
and HooA’^er, Strong) and a few leukocytes (Strong) or none 
(Kartuhs,®® Howard and Hoovei ) If leukocytes are piesent, they 
usually are of the mononuclear vaiiety (MacCallum) Fibrin has been 
described as being present in the content of the abscess (Kaitulis ®®), 
and amebas in gieat (Councilman and Lafleur) oi small numbers 
(Howard and Hoover) in the content of small lesions Bacteria 
frequent!} are absent (Kuenen, Rogers,”^ Kartuhs,^^® Councilman and 
Lafleur, Kiuse and Pasquale,®® and others), and the material within 
the abscess caMty is not purulent in the generally accepted sense of 
this term (Kartuhs ^^®) 

111 Rogers, Leonard Tropical or Amoebic Abscess of the Liver and Its 
Relationship to Amoebic Dvsenterj, Bnt M J 2 844, 1902, The Prevention and 
Treatment of an Amebic Abscess of the Liver, Philippine J Sc 5 219, 1910, 
footnote 96 

112 Kartuhs, S Zur Aetiologie der Leberabscesse Lebende Dysenterie-Amoben 
im Eiter der dvsentenschen Leberabscesse, Centralbl f Bakteriol 2 745, 1887 , 
footnotes 86 and 87 

113 Kartuhs (footnote 112, first reference) 
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In a postmortem examination held within one hour aftei death, 
Kartuhs""^ found the amebas obtained from a hepatic abscess to be 
actively motile, and some of them contained two oi thiee ingested 
erythrocytes 

The wall of the small hepatic lesion is lagged, irregular, soft, 
grayish white (Howaid and Hoover) and without a fibrous capsule 
(Kartulis,®® Councilman and Lafleui, Kuenen, Baitlett) The change 
IS that of necrosis of the liver, accompanied by a slight inflammatoiy 
1 eaction (Kuenen) Councilman and Lafleui did not find a definite 
resti icting wall, they found only shi unken and broken hepatic cells, 
with no encircling inflammatory tissue Fioni within outwaid, 
Kartuhs divided the wall of the abscess into three zones , the first, 
or inner, zone was made up of granular debus in which was imbedded 
fibiin, cellular and nuclear fragments, amebas and, larely, bacteria 
By gradual transition, zone 1 entered zone 2 , where were found large 
cells with granular cytoplasm and indefinite nuclei, some granulation 
tissue and “young” bile ducts Beyond this, in zone 3 , he found loosened 
hepatic cells that had become spindle-shaped as the lesult of the pressure 
of the dilated and thickened blood vessels and of the infiltration with 
leukoc}i;es and plasma cells In the layer of granulation tissue described 
by Bartlett as forming a part of the wall of the abscess, he observed 
infiltration with lymphocytes, plasma cells and a few polymorphonucleai 
leukocytes Kaitulis®® found amebas m the abscess cavity and found 
them in larger numbers in the necrotic tissue of the wall and among 
the changed hepatic cells and within the capillaries of the outer zone 
Bartlett found them in the debris close to the wall, in the layer of 
granulation tissue and in the blood vessels of it Strong found them 
mostly in the wall of the abscess, whereas MacCallum described them 
as seen at the point of- greatest change in tissue Koch and Gaffl-cy 
desciibed an abscess of the liver with cocci present in the wall of the 
cavity and amebas in the blood vessels outside of it They have also 
been desci ibed as being pi esent in thrombi of the larger branches of the 
portal Afeins (Bartlett) 

In large amebic abscess of the liver, changes othei than differences 
111 size appear Be3’^ond the inner zone of necrosis, which resembles 
the conesponding la3’^er of the small lesion, may be seen a capsule that 
Howaid and Hoover described as a broad band of fibrous tissue, poor 
in nuclei and containing small capillaries This capsule may be incom- 
plete, and mar show, in places, the advancing destructive changes of the 
small lesions (Councilman and Lafleur) Beyond the abscess, distortion 
of hepatic tissue by pressuie has been described (Rogers'*®), although 


114 Koch Robert and Gaffk^, Georg Bencht uber die Thatigkeit der zur 

Erforsdnmg der Cholera im Jahre 1883 nach Egjpten und Indien entLndten Korn 
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a nariow sunoundnig boidei of congestion may be piesent (Council- 
man and Lafleui) Amebas aie usually present m the neciotic wall of 
the laige cavit) (Councilman and Lafleur, Howaid and Hoovei), but 
they may be absent fiom the puiulent content (Kuenen) Howaid and 
Hoover desciibed them m the neciotic tissue of the wall of the cavity 
but not m or be)^ond the fibious tissue of the wall or in the deeper 
capillanes and veins Councilman and Laflem weie of the opinion 
that Endameha histolytica is not usually found deepei than the neciotic 
layer, but occasionally they found the oigamsms m the dilated capillaries 
at the boidei 

Bactena in Amebic Abscess ofA^nc Lwei — That the amebic abscess 
of the hvei may be due to Liie^tmaided action of Endamebo histolytica 
IS indicated by the failuie to find bactena m the content of the abscess 
01 m the wall m about half of the cases (Kaituhs,®® Stiong and Mus- 
giave, Stiong, Knowles) Rogeis^^^ found bactena absent fiom 
hepatic lesions m half ot the cases studied at necropsy and m 86 per cent 
of those examined at the tune of the fiist operative punctuie Bactena 
aie present most fiequently m the laige lesions (Councilman and 
Lafleur), and Kuenen ascnbed to the piesence of bactena the foimation 
ot the fibious capsule m such lesions 

Oiigiii of Amebic Abscess of the Ln'ci — It is geneially agreed that 
amebic abscess of the liver arises secondanly to the ulceiative process 
m the bowel (Kartuhs, Councilman and Lafleui, Howaid and Hoovei, 
Harris, Rogers, and otheis), even when evidence of amebic 
intestinal ulceration cannot be demonstiated (Kuenen) Howaid and 
Hoovei believed that abscess of the liver was more likely to develop 
m the chronic cases of amebic dysenteiy than in the acute cases, 
although Musgiave in his study of fifty chronic and almost symptomless 
cases disclosed abscess of the liver m only foui In foui cases of 
multiple hepatic abscess, Kuenen found associated gangrenous intestinal 
changes in all 

In the attempt to explain the means by which Eiidameba histolytica 
IS transpoited from the intestinal lesions to the livei, speculation, based 
on but scant evidence, largely favois the idea that the blood stieam 
com sing by way of the poital s)^stem is the carrier of the infection 
(Kartuhs,®” Hams,*'® Rogeis,”” Kuenen, Strong, Hutchinson, Knowles) 
Councilman and Lafleur found amebas in the peritoneal exudate in two 
cases, m one of which intestinal perfoiation had not occuned, and they 
beheied that the flow of lymph in the peiitoneum might transport the 
amebas across the abdominal cavitv to the livei, which the amebas could 
then attack from the surface It seemed to them likely, however, that 
multiple hepatic abscesses could be explained best by assuming an 

115 Rogers (footnote 111, second reference) 
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embolic process in the portal system In 1902 and 1903, Rogers 
favoied the idea of the peritoneal lymph curient cany mg the amebas 
to the liver, but he believed later (1913) that this mode of trans- 
poitation must be rare Boyers, Kofoid and Swezy claimed to have 
found Eiidameha histolyhca in material obtained by duodenal tube 

Genoahzed Hepatic Changes in Amebiasis — More oi less general- 
ized hepatic changes m cases of amebiasis have been desciibed, both 
changes accompanying hepatic abscess and changes occuinng in its 
absence Councilman and Lafleur found the liver largei than normal 
or, as frequently, smaller They desciibed degeneration about the 
intralobular veins, hypeiplasia of the bile ducts and portal fibrosis 
Similai changes weie desciibed by Stiong Howaid and Hoovei found 
the portal legions piominent and fibrotic In the absence of hepatic 
abscess, Baitlett found swelling and fatty changes in the cential zone, 
infiltiation of the connective tissue of the portal system with lymphocytes 
and plasma cells, inci eased poital fibrosis and occasional parenchymatous 
necrosis, accompanied by infiltiation with pus cells Rogers expiessed 
the belief that the frequent development of hepatic ciiihosis in India 
might be due to toxic nutation haiing its origin in intestinal amebiasis 

Amebic Abscess of the Lung — Amebic abscess of the lung appeals 
with less fiequency than that of the hvei and is usually (Claik, 
Knowles), if not always, due to diiect extension of the hepatic lesion 
into the ptilmonaiy tissue (Councilman and Lafleui, Rogeis'’®) The 
lowei lobe of the right lung is most commonly involved (Councilman 
and Lafleui), although Rogeis“° desciibed an involvement of the lowei 
lobe of the left lung Even when a communication between the amebic 
abscess of the liver and that of the lung was not leadily demonstiated, 
Rogers felt that it could, nevertheless, be shown to exist In one of 
his cases of abscess of the lung, the hepatic piocess producing it was so 
small and so near the uppei suiface of the livei that the thin intei veiling 
wall had been destioyed, leaving a supeificial cup-shaped depression in 
the surface of the hvei, easily leading to the impression that the hepatic 
change was secondaiy to the laiger pulmonaiy abscess, lathei than the 
1 e verse 

Councilman and Lafleui desciibed the involved pulmonary lobe as 
solid, edematous, white and opaque or transpaient The alveoli were 
small and filled with fibrin, and there vas an mgiowth of connective 
tissue, the epithelial cells were cubical and resembled secieting cells 
The bionchi weie thick and filled with erythrocytes, wheieas some con- 
tained fibiin and pus Connective tissue grew into them from the walls 


116 Boyers, L M , Kofoid, C A, and Swezy, Olive Chronic Human Amoe- 
biasis A Review of the Diagnosis and Treatment on the Basis of Encystment 
m the Liver Area, J A ]\I A 85 1441, 1925 
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The caMtJes weie usually empty, and were lined by an opaque, neciotic 
coat piojecting ii regularly into the cavity, with heie and there a broken 
la}ei of connectn'^e tissue In places were found well pieseived elastic 
fibers and some large round cells resembling amebas The content of the 
cavit}^ v as composed of granulai detritus, lymphocjfies, fat di oplets and 
amebas Here, again, a well developed protective membrane or abscess 
wall was absent 

Amebic Abscess of the Siam — ^Amebic abscess of the biam is 
exceedmgl)^ rare Knowdes was able to find leports of only 50 oi 60 
cases as recently as 1928 Dm mg the study of 384 cases of abscess of 
the liver, Kartulis observed but 11 cases of abscess of the brain, an 
incidence of 0 3 pei cent Of these, 10 weie associated wuth the hejDatic 
lesion Not only is the piocess in the brain usuall}'^ accompanied b} an 
amebic abscess of the liver (Kartulis,®® Legi and,’^’^" Knowdes), but it 
has frequently appeared to develop following opeiative diamage of the 
latter (Kaituhs,®® Armitage,^’^® Clark) In 1912, Legiand review^ed 
the liteiature on the subject and reported 48 cases of amebic abscess of 
the brain appealing up to that time The lesion ranged from 2 to 6 
cm in chametei All but 3 w^ere in male patients, and all but 10 showed 
the presened of Endameba histolytica Legrand found the distribution 
of the abscesses of the brain to be as follow’^s 12 solitary abscesses m 
the right cerebrum, 6 bilateral cerebial abscesses, 6 abscesses opening 
into the lateral ventricles, 1 abscess in the left ceiebellar lobe and 10 
mdetei inmate abscesses 

The pushke content of the amebic abscess of the biain has been 
described as similai to that of the amebic process in the liver (Stiong) 
grumous and reddish (Armitage) or thick and greenish yelloiv 
(Sitsen”") It IS composed of degeneiatmg neuiogha, neive and 
myelin fibers eiythrocytes and pus cells (Aimitage) Amebas may be 
piesent in the content of the abscess (Kaituhs.®® Legiand) and in the 
ivall of the cavitj (Sitsen) Bacteria are usually absent (Stiong) 

The wall of the abscess of the brain does not contain a membrane 
01 sac (Aimitage), but appears to lesult from progiessive ulceiative 
neciosis (Legrand) It is lagged, shows projecting and thiombosed 
blood vessels and lemnants of tissue, and is surrounded by an aieola 
of punctate hemoirhages, dilated blood vessels and lymphocytic 
infiltiation (Legrand) Amebas aie m the neciotic wall (Legiand, 
Sitsen), as well as in the deeper tissue (Legrand) 

\hereck described a case of multiple, supeificial, flat hemoiihagic 
lesions about 2 cm in diameter They appealed in the fiontal legion 

117 Legrand, quoted bv Armitage (footnote 118) 
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at the base of the hi am, m the corpus striatum and m the light occipital 
lobe just under the smface Oiganisms found m these lesions were 
identified by Schaudmn as Endameba histolytica 

Legrand desciibed the dura as being moie oi less engorged with 
blood, but rarely adherent to the undei lying lesions The arachnoid 
was clear, and spinal puncture gave negative lesults Legrand found 
the pia mater sometimes healthy and sometimes edematous, or if the 
abscess was near the suiface of the biain, the pia might be giayish, led 
or violet, swollen and piojectmg Occasionally, the convolutions above 
the lesions were flat and diffusely red, at times, amehas were present 
111 small numbers on the surface of the hi am m the legion of the 
inflammatory aiea 

It is highly probable that Endameba histolytica is tianspoited to the 
brain by way of the blood stream (Kaitulis,®® Viereck, Sitsen 
Knowles) Sitsen described a case of abscess of the biam m which 
an accompanying abscess of the hvei communicated directly with the 
vena cava Draining an amebic abscess of the liver appears to be a 
frequent exciting cause of cerebral abscess (Kaitulis,®® Armitage, 
Clark) At necropsy m cases of amebic abscess of the hvei, the hepatic 
process has been described as ‘‘healing” (Kartulis,®® Sitsen) 

Avicbic Abscess of the Spleen — Only two cases of amebic abscess 
of the spleen have come to my attention (Maxwell,^-® Rogers °®) Both 
were clinical, only, m both motile amebas were shown m the aspirated 
fluid and m both the patients were cured, one patient by aspiiation 
combined with the use of emetine Maxwell expressed the belief that 
m his case the spleen was invaded directly by way of the splenic flexui e 
of the colon Bartlett did not find splenic changes m cases of uncompli- 
cated intestinal amebiasis 


Othei Compheatwns of Amebiasis — Complications of amebiasis 
beyond those involving the liver, biam and spleen consist laigely of 
changes resulting from intestinal perforation of amebic ulcers, extension 
of hepatic abscesses into adjoining structuies or ruptuie into neighbor- 
ing cavities of the body 

Kartuhs^^® described empyema of the pleural cavity, with diiect 
communication between the pleural cavity and an amebic abscess of the 
liver In the case of Howard and Hoover, a case of thoiacic empyema 
of the right side, communication between the pleural cavity and the 
abscess of the hvei was by means of an opening through the diaphiagm 
laige enough to admit the hand The lung was flattened and airless, 
wheieas the pleura was thick, covered with a layei of fibrin and 
mfiltiated with lymphocytes and pus cells On and m the exudate. 


120 Maxwell J P Two Rare Cases from Fukien 
Tr Rov Soc Trop Jiled & H\g 2 289 1909 
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superficially, weie found a few scatteied amebas They yeie also 
fairl} numeious in the fibnnous exudate within the inflamed peri- 
cardial sac Rogers found hepatic abscess communicating with the 
pleuial cavity on each side, with the stomach, with the stomach and the 
pericardium, and with the omental bursa Lesions of the right lobe 
were found opening into the right colonic flexure, the cecum, the 
duodenum the peiicaidium, the inferior vena cava and the geneial 
peiitoneal cavity Kuenen leported letiopentoneal rupture of a hepatic 
abscess, and INIusgrave described two cases of abscess of the hvei, one 
of which communicated with the right jileuial cavity, the othei of which 
opened into the abdominal caMt} 

Councilman and Lafleur desciibed peiitonitis arising fioin amebic 
ulceiation of the bowel in thiee cases, in one case, the peiitomtis was 
local, and m two cases it was general The local process occurred without 
intestinal peifoiation, the two geneial piocesses weie due to perfoiation, 
and in the peiitoneal exudate of the latter amebas vere found 
JNIusgraie reported two deaths fiom peif oration of an amebic lesion of 
the appendix and five fiom peifoiation of ulceis of the colon, foui 
of these ulcers weie m the cecum and ascending colon and one was in 
the transverse colon Kuenen desciibed peiitoneal nutation lesulting 
in cases in which the ulcer reached the laiei of intestinal muscle, 
wheieas Clark lepoited peiitonitis to be slightly moie common with 
nonpei f orating lesions Perfoiation explained eighteen of that} -seven 
cases of peritonitis Stiong mentioned the possibility of amebic cystitis 
and the possibility of fistulas being attacked by amebas fiom the deeper 
piocess m the liver oi bowel, with involvement of the skin suiiound- 
ing such fistulous tracts Inflammatoi} adhesions (Doptei may lead 
TO intestinal distoition and obstiuction (Davidson) 

Lesions diffeiing widely fiom those geneially accepted as peculiar 
to amebiasis and invoking tissues remote from the ones usually 
attacked by Endauicha histolytica were reported by Warthin Kofoid ® 
and Pana} otatorD-" Wai thin’s case was that of a young Russian Jew 
vho had had intestinal amebiasis and who died following opeiative 
exploration for a suspected abscess of the liver Intestinal changes 
weie present, which Warthin interpreted as the results of healed 
amebic lesions, and, in addition, amebas weie found in the left 
epididymis, m the dilated ductuli effeientes and in a few of the dilated 
seminifeious tubules near the rete Some of them contained ingested 
spermatozoa Kofoid® believed that “Ely’s second type of aithiitis 

121 Warthin, A S The Occurrence of Entamoeba Histoljtica with Tissue 
Lesions in the Testis and EpididAmis in Chronic D 3 'senterv, J Infect Dis 30 
559 1922 

122 Pana\otatou A L’amebiase intestinal et ses localisations extra intes- 
tinales Monograph Pans, Vigot Freres, 1926, p 1 



MARTIN— LESIONS IN AMEBIC DYSENTERY 


54') 


deformans” was due to the action of Endmneha histolytica and identified 
endamebas in the tissues of the joint by the charactei of their mitotic 
figuies He also desciibed “ameba-hke” cells m extiipated glands of 
patients with Hodgkin’s disease and later identified them as 
Endamcba histolytica The amebic bronchitis, cystitis, nephiitis and 
mastitis of Panayotatou could not be verified by pathologic examination 
of tissues, since all of hei patients recovered following the use of 
emetine 

Paienchymatous changes not associated with the piesence of 
Endamcha histolytica m the tissues involved will not be discussed 
They aie not pecuhai to amebiasis but lesemble those of infection and 
toxemia m geneial 


AMEBIC LESIONS IN ANIMATES 

The expel imental pioduction of amebiasis in animals has usually 
been incidental to the study of Endamcha histolytica as a piotozoon 
parasite or to attempts to determine its pathogenicity Too fiequently, 
statements that amebic lesions were present m the intestinal tract 
of the experimental animal have constituted the sole contribution to 
the knowledge conceinmg the pathologic changes pioduced Careful, 
exhaustive studies of amebic lesions produced expei imentally have 
raiely been made, the descriptions of them fiequently have contained 
just enough detail to establish the amebic natuie of the lesions Into 
expel iments in inoculation there have been mtioduced, also, operative 
procedures (Sellaids and Theiler, Rees^-^) that have of themselves so 
modified the intestinal changes, at times, as to make it difficult to 
sepal ate the changes lesultmg from operation fiom those due to 
Endamcba histolytica acting alone Commonly, a superficial resemblance 
between the amebic lesion of man and that of animals has been noted, 
and only rarely have any essential differences been stiessed (Vieieck) 

Amebiasis in Kittens and Cats — ^In kittens and cats, as m man, 
intestinal ulceration lesulting fiom the action of Endameba histolytica 
IS largely lestncted to the colon (Kovacs, Quincke and Roos, Kruse 
and Pasquale,^-'* Marchoux and others), with only occasional involve- 
ment of the lower part of the ileum (Sellards and Theiler, Boeck and 
Diobohlav^o) Generalized changes of the colon have been desciibed 
(Kovacs, Boeck and Dibohlav,i« Wagener, Kessel “") Regions of 
localization of the amebic lesions within the colon most frequently 
specifically mentioned have been the cecum and rectum (Marchoux, 
KesseH") The rectum has been named as the region most prone to 
attack (Wenyon,-' Sellaids and ,Baetjei,'^'> Sellaids and Leiva,^^ 

123 Rees (footnotes 64 and 67) 

124 Kruse and Pasquale (footnote 44, first reference) 
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Wagener) Dale and Dobell thought the upper and the lower third 
of the colon to be most frequently involved, whereas Boeck and 
Drbohlav believed the same to be true of the cecum and the sigmoid 
flexure In operative ligatuie of the bowel that has been the site of 
injection, lesions weie alwaj's lestricted to the bowel above the point of 
occlusion (Sellaids and Theiler, Rees^-^) In these cases, Rees 
found that the most seveie lesions weie those that developed in the 
region of the ileocecal r'^alve 

Intestinal Amebic Lesions of the Cat and Kitten Experimental 
amebiasis in cats and kittens frequently produces a superficial lesion 
of the mucosa of the intestine (Kaitulis,'*^’^ Kiuse and Pasquale,^”^ 
Dopter,^ Baetjer and Sellards,"^ Sellaids and Leiva,®’’ Knowles) 
Knowles expressed the belief that this was the only intestinal lesion 
produced m the cat and that deep and circumscribed ulceration did not 
occui This was the expeiience of Kiuse and Pasquale Sellards 
and Baetjer recognized this lesion as “early,” and it was described 
by them as an “acute hyperemia, congestion and edema of the mucosa 
and submucosa without ulceration,” while Sellards and Leiva believed 
the supeificial lesion to be the one most commonly encountered m the 
veiy young animal The process may be dilTuse, without a trace of 
normal mucosa in the inflamed region (Sellaids and Leiva or moie 
shaiply ciicumscribed (Ciaig^®) Mucosal swelling of such a grade as 
to approach an obstructive lesion was found by Sellards and Baetjer 

In a stud}’' of the superficial intestinal lesion of the cat, Kovacs 
found infiltiation of the fiee surface of the mucosa with round cells, 
which, in places, reached as deeply as half the thickness of this layer 
In regions of gieatest cellular infiltration, neciosis occui led, which 
rarely involved the whole depth of the mucosal layer Supeificial 
congestion and hemoirhage weie present Changes in the submucosa, 
vascular congestion and cellular infiltration appeared only below legions 
ot deep mucosal change 

St John described a small break in the mucosa, which was 
triangular in shape on cross-section, with the apex of the tiiangle 
leachmg the deep mucosa or the musculans mucosae In this region, 
the mucosa was destroyed and converted into a debris of changed tissue 
cells leukocytes, of which but few weie pus cells, with an occasional 
ameba m the neciotic tissue only Below this was found edema of 
the submucosa, with cellulai infiltration about the blood vessels 

Continued extension of the superficial ulceratne piocess may lead 
to lesions involving the deeper intestinal tissues (Quincke and Roos, 
Schaudinn, Dopter,^ Ciaig,^® Wenyon,® Baetjer and Sellaids,"® Sellaids 

125 St John, J H Differential Characteristics of the Amoebae of Man 
111 Culture, Am J Trop Afed 6 319, 1926 
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and Baetjer Dale and Dobell, Boeck and Drbohlav and others) 
and reaching, at times, the muscle layer (Jurgens,^^" Boeck and 
Dibohlav Submucosal extension may outstiip the ovei lying mucosal 
lesions, producing an undei mined ulcer that is covered m part by 
mucosa and that may resemble the advanced amebic lesion found m the 
intestinal tiact of man (Craig,'"' Jurgens, Wenyon,'' Sellaids and 
Baetjei Local and remote defensive inflammation may surround 
the deeper lesion (Dopter with vascular congestion and cellular 
infiltration (Jurgens) Boeck and Drbolilav desciibed moderate 
inflammatory reaction about the deep intestinal lesions of the cat, 
however, with but few pus cells in the iiritated legions 

Rees recently desci ibed the changes pi oduced m kittens by the 
opeiative injection of cultuies of Endameba histolytica into the cecum, 
accompanied by ligature of the bowel below the point of inoculation 
In one animal, killed ninety hours after inoculation, there was complete 
destruction of the epithelium lining the colon, with great thickening of 
the mucosa and submucosa and necrosis of many of the deepei cells 
Rees expiessed the belief that an early and characteristic change of the 
intestine of the kitten was widely opened mucosal ciypts and inci eased 
distention of the goblet cells (see also Hadley ^^■) In the latter obser- 
vation, however, Rees failed to draw a shaip distinction between the 
lesions piesented by animals without intestinal occlusion and those 
accompanying artificially produced obstiuction Whether these changes 
occurred in both groups of animals is not cleai 

No account of a submucosal lesion unconnected witb a lesion of the 
mucosa, in the cat, such as that noted in descriptions of amebic intestinal 
ulcers in man, has come to my attention All observeis are agieed 
that the deepei lesions in this animal results from extension of the 
mucosal process 

In the ulcerative lesion of the intestine of the cat and kitten, 
Endameba histolytica has been found in the mucus on the inner surface 
of the bowel (Kovacs), in regions of supeificial neciosis and m the 
necrotic masses (Kovacs, Dopter,^ Boeck and Drbohlav'®) Kovacs 
found amebas in deep necrotic regions, as did Schaudinn, Quincke and 
Roos and St John'-® Kovacs found none beyond the bordeiing infil- 
tration, although Schaudinn described them in distant, healthy tissue 
Jurgens and Wenyon ® desciibed them in intact crypts of the mucosa 
and believed the destructive process was initiated theie Dopter,' on the 
other hand, found amelias only in glands the epithelial cells of which 
had undergone previous change He' and Rees®' believed the first 


126 Jurgens Die Amoben-Enteritis und dire Beziehungen z 
Ztschr f exper Path u Therap i 769, 1907 

127 Hadlei', P B The Part Played by the Goblet cells 
Infections of the Intestinal Tract, J M Research 36 79, 1917 
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attack to be superficial, with simultaneous destruction of the suiface 
epithelium and the mterglandular connective tissue In one cat, Boeck 
and Drbohlav found Endaineba histolytica vrithin blood vessels of the 
submucosa 

Amebic attack on the solitary intestinal lymph follicles occasionally 
has been observed (Jurgens, Boeck and Drbohlav,^® Rees Juigens 
expressed the belief that the only intestinal lesion piesent m amebiasi'^ 
of the cat might be widespread and deep invasion of these stiuctuies 

As m man, amebic invasion of the mesenteiic lymph nodes is 
extremely rare m the cat W enyon ® alone desci ibed a mesenteric node 
filled with large numbeis of Endamcha histolytica, some of wdnch 
contained digested cells of glands Simplei changes are not uncommon 
Juigens found them swollen, and Dale and Dobell desci ibed them as 
purulent at times, but amebas weie never present in them 

Bacteria have been believed to pla}'^ an impoitant pait in the amebic 
lesion of tbe cat, if only as a secondary invadei (Wenyon Sandeis 
w'rote of teimmal bacteremia, and mentioned tbe likelihood of earhei 
bacteiial sepsis Sellaids and Baetjei thought that death in the 
3 ’’Oungei animals w'as moie frequently the result of bacterial invasion 
of the body by w^ay of the amebic lesions of the bow^el than the con- 
sequence of the amebic process itselt Dale and Dobell behe\ed the 
death of animals ill wuth amebiasis was usually due to sepsis, although 
this view' was not based on bacteiial studies of the local intestinal 
lesions nor of distant organs Rees spoke of the possible importance 
of bacterial modification of the amebic intestinal process 

Healing of the amebic lesion m the intestinal tiact of the cat and 
the kitten is rare The older and more resistant cat is moie likely to 
show' the chronic and undei mined ulcer and has been known to become 
a earner of the infection, remaining fiee from symptoms of amebiasis 
(Sellaids and Baetjer®®) The lecoveiA' of a cat pieviously infected 
w'lth Endamcha histolytica has been described (Schaudmn, Mayer), and 
M'agener and Thomson mentioned finding healed intestinal ulcers m a 
cat preMOUsh' ill w'lth dysenteiy 

Abscess of the Livei in Cats — Amebic abscess of the liver is the 
onh complication of dysenteiy that has been desci ibed as occuiiing m 
tbe cat or the kitten Sellards and Baetjer beheA'ed it developed m 
the moie chronic cases, w'hereas Marchoux found it associated with 
ulceiatiA'e lesions of the rectum and believed its development to be the 
rule 111 animals that lived as long as fifteen da^'S Sandeis found 
abscesses of the liver m 3 kittens that died of amebic dysentei}' aftei 
twent}, twenty and twelve da)'S, respectivelv Of 126 kittens infected 
expenmentalh by IMaiei (see stud) 2) latei piesented abscess of the 
h\er 1 as eaih as four dais after the appeal ance of the simptoms of 
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dysenteiy, otlieis as late as fiom two to thiee weeks The abscesses 
may be solitary (Maichoux, Weinei Baetjei and Sellaids,"" Sandeis) 
01, laiely, multiple (Maichoux, Sandeis) When they weie multiple, 
Marchoux found them to be small 

Meagei desciiptions of the amebic abscess of the cat indicate that 
it IS similai to the amebic lesion of man It was desciibed by Baetjei 
and Sellaids'^ as “more a neciosis than an abscess,” and Boeck and 
Dibohlav“ obseived it to be fiee fiom a suiiounding inflammatoi} 
reaction Sellaids and Baetjei found the content of the abscess to 
be of such a natuie that “none of it could have been aspiiated ” Amebas 
are usually piesent in the hepatic lesion (Marchoux, Weiner, Sellards 
and Baetjei Dale and Dobell, Ma} ei Boeck and Dibohlav,^^ Sandeis), 
wheieas bacteiia may be piesent (Maichoux) or absent (Boeck and 
Drbohlav ^“) Strangely, Mayer observed cysts of Endameba Jnsfolyhca 
111 the content of the abscess in two of his foui cases 

Amebiasis in the Dog — Ihe condition is laie m this animal (see 
study 2), and few complete descriptions of the intestinal lesions 
pioduced by Endameba histolytica have appealed m the liteiatuie Yet, 
interestingly enough, the fiist expeiimental lesion m an animal was 
that produced in the dog In the colon of one dog experimentally 
infected with amebiasis Losch obseived intestinal ulcers, in the mucus 
of which he found amebas similai to those used for the inoculation 
Harris®^ desciibed two t}'pes of intestinal lesions in experimentally 
induced amebiasis of the dog an “acute” and a “chionic” lesion The 
acute lesion occupied the summits of the intestinal mucosal folds and 
liegan as catairhal desquamation of the suiface cells with later involve- 
ment of the basal membiane Eaily the mucosal ciypts weie narrowed 
while the epithelial cells lining them seemed to be intact The mucosa 
was swollen and hemonhagic, and the blood vessels and lymph spaces 
weie dilated Latei, the glandulai ciypts were destioyed down to the 
submucosa, and amebas weie piesent in tbe mucosa and m the 
“exudate” In the mucosa outside the ulceiative piocess weie dilated 
blood vessels and lyipph vessels with then lining epithelium swollen 
and often desquamated Below the mucosa, the submucosa was 
swollen, mfiltiated with Ijmph and erj throc} tes, and contained distended 
blood vessels In the chionic lesion, the obseivations were similai to 
those of the acute lesion, except that more conspicuous submucosal 
changes appealed, to the cellulai infiltiation were added mast cells and 
a few pus cells Two of the animals had abscesses of the liver The 
lesions heie weie desciibed as small and boidered by hepatic cells only, 
and theie weie but slight sui rounding changes In the content of the 
abscesses was debus, in which could be lecognized eiythrocvtes pus 
hepatic cells and amebas In a dog dead of spontaneous amebiasis,’ 
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Bailing'- found the whole colon the seat of minute, punctifoim, red 
erosions of the mucosa sunounded by swollen, pale yellow mucosa 
coveied with flakes of mucus Large ulcers weie not present The 
‘^mall, eroded spots weie infiltrated with amebas and leukocytes In 
legions, the supeificial epithelium had been leplaced by gieat masses 
of amebas, which had effected slight penetration of the mucosa 
Amebas weie also present m the lowei part of the ileum and had 
invaded the wall of the bowel at one place without having produced a 
lecognizable ulcer 

Amebiasis in the Rabbit — ^Two observers reported the production of 
amebiasis m the rabbit Hubei described the cecum of the affected 
animal as hard, thick and opaque , the inner surface was red and 
ulcerated, but was covered in large part by mucosa This piocess was 
confined to the cecum, although the uppei third of the colon was 
inflamed and contained blood-tinged mucus He found the amebas 
entering the wall of the bowel by way of the mucosa, which showed but 
little change In the submucosa, which was thickened were cellular 
debris, leukoc3des, dilated blood vessels and amebas He expressed the 
belief that the suiface defect lesulted from the more extensive sub- 
mucosal process, breaking its way thiough the mucosa from below 
Thomson found amebas invading the mucosa, the submucosa and the 
ciicular layer of muscle of the cecum, to which the process was con- 
fined She found Endameba histolytica also in the intestinal lymph 
nodes and lymph channels, as well as within blood vessels and within 
spaces surrounding them 

Amebiasis in the Giiinea-Pig — The only full desciiption of the rare 
amebic lesion in the bowel of the guinea-pig is that of Chatton He 
found the cecum thick, rigid and conti acted, with numerous white spots 
on the mnei suiface, which proved to be miliar) abscesses In severe 
cases he found some slight im^olvement of the rectum, but did not find 
tiue intestinal ulcerative lesions The cecal mucosa was thickened, 
cystic and cohered with a diphtheroid membiane Scrapings of this 
showed much detritus, mononuclear cells and amebas, which, on stain- 
ing, weie recognized as Endameba histolytica The sul^mucosa was 
greatly thickened and more nearl) lesembled a spindle cell sarcoma than 
a region of inflammatoiy Iwperplasia 

Amebiasis in the Rat — Although the rat has been used frequently 
111 the experimental production of amebiasis and seems susceptible to 
the disease (Lynch, Brug, Kessel Qiiang), descriptions of the lesions 
produced are few Lynch desciibed the process as usually restiicted to 
the cecal poition of the colon The lesions varied from the typical 
amebic ulcer to a catarrhal lesion with some supeificial erosion of the 

128 Kessel (footnote 78, first and second references) 
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mucosa without gross ulcerative lesions Cjsts of Eudaiiieba histolytica 
have been described as occuiimg in the intestinal content of the infected 
rat (Lynch, Kessel 

Amebiasis m OtJici Animals — Intestinal changes due to amebiasis m 
other animals will not be consideied here With the exception of the 
monkey, which has been frequently i ejected for use in the production of 
amebic dysentery because of the likelihood that it may develop the 
disease spontaneously and the expense of using such animals (Sellaids 
and Leiva,”® Dobell and Laidlaw), amebic changes produced m animals 
other than those already considered have been exceeding!) lare 


NATURE or THE ATTACK 


111 consideiing the nature of the attack of Endaincba histolytica on 
human and animal tissue, wide diflfeiences of opinion have been 
expressed Schaudinn expressed the belief that destructive changes 
were largely due to the mechanical action of the haid pseudopodia 
extruded by the organism Kaituhs®** favored this explanation at first, 
but later ® ■ adhered to the idea that the ameba acted on tissue by means 
of a proteolytic secietion This explanation of the action of Endameba 
histolytica seemed more reasonable to Harris,®® Dopter,'* Chi istofiCersen, 
Dobell ® Hegncr and Taliaferro. Jaines,^®® Knowles and Hutchinson 
Some experimental evidence m support of the belief now generally 
accepted, that Endameba histolytica acts by the production of a tissue- 
destioying enzyme, is that of Wagener and that of Craig Wagenei 
Avas able to show that the blood of animals ill a week or more AVith 
amebiasis gave a positive precipitin reaction with an antigen piepared 
from the scrapings of the amebic ulcers of the intestinal tracts of cats 
Craig showed that alcoholic extiacts of Endameba histolytica from 
cultures presented complement-binding properties and weie hemolytic 
and cytolytic in action In faA^or of the mechanical action of Endameba 
histolytica Hadley presented evidence that a trichomonas of birds may 
enter the intestinal tissue by way of the goblet cells of the mucosa, and 
thought, by analogy, that the same might be true of Endameba histolytica 
111 the intestinal tract of mammals Evidence has not been presented to 
substantiate this belief 

Difteiences of opinion concerning the pathogenicity of Endameba 
histolytica have appeared Musgraie found amebic lesions m all of 


129 Kessel (footnote 78, second reference) 

130 James, W M Some Observations on Intestinal Amoebiasis Due to 

Infection ivith Entamoeba Histolytica, United Fruit Company, Med Dent 1 
185, 1927 , footnote 105 ^ 

131 Craig, C F Observations upon the Hemolj tic. Cytolytic and Complement- 

22 ^ 1927 ^'''^ Extracts of Endamoeba Histolytica, Am J Trop Med 7 
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fift} patients who clispla}ed, during life, few if any of the usual s}mp- 
toins of amebic d}senter} Dobell'' believed Endameba Jusfolyttca vas 
alwaA^s pathogenic for man, and the work of Kessel indicated that this 
was probabh true Howevei he described monke}S hai boring Euda- 
vieha histolytica, -which seemed to be present m them as harmless paia- 
sites That the same ma} be true of Endameba histolytica in man, also, 
has been suggested b} Janies Knowdes and otheis 

The pait pla}ed by bacteria m amebic lesions has been the subject of 
controversA At first Kartuhs held that bacteria were the true cause 
of the lesions both intestinal and hepatic, although later he thought 
that amebas, unassisted, were capable of producing lesions Woolley 
and jMusgrai'e and James felt that Endameba histolytica did not 
attack health} boivel but initiated lesions onl} following irntatne 
changes due to other causes probably bacterial 

Concerning the points or regions of the primai} attack of Endameba 
histolytica on the intestinal wall, wndeh dnerging Mews ha\e been held 
That the mucosa Avas the tissue attacked first Avas held b} Doptei,^ 
Kuenen, Christoftersen, Kaiifmann and Wen} on Wen} on expressed 
the hehef that the intact glandular crypts AAere invaded first AAhereas 
Kuenen and Delafield and Piudden thought the first or principal attack 
of Endameba histolytica A\as on the mucosal connectne tissue Kotoid ® 
expiessed the belief that either the epithelial cells or the connective 
tissue of the mucosa might be attacked first Avhereas James found 
both iiiAohed ecjuall} Councilman and Lafleur thought the first 
intestinal change AAas that of the submucosa To reach it, the amebas 
traA ersed the mucosa aa ithout changing it appreciably They expressed 
the hehef that the ulcerative destruction of the mucosa that AA'as seen 
m the larger lesions AAas due to the extension of the deeper piocess into 
the lumen of the boAvel ^\hth this AueAV Kiuse and Pasquale Harris,''® 
Rogers and Bartlett also agreed 

METHODS 

The amebic lesions for this stud^ were produced bA introducing- motile forms 
ot Eiidawcha IwctoVtica from the stools of man into the intestinal tracts of 
kittens b\ rectal injection bA injecting ameba-contaimng stools of kittens thus 
infected into others m the same manner, and bi the injection of Endameba his- 
tot\ttca from cultures directh into the cecum of kittens following laparotomi (see 
studi 2) In some of the last group, the bow'el A\as ligated near the rectum at 
the time of inoculation, whereas some recened the cecal injection onh Two of 
the former group of kittens and one of the latter became infected with Endameba 

132 Knowles R Das Gupta B jM , Gupta, A K D and Gupta Umapati 
The Treatment of Intestinal Amoebiasis An Anahsis of Results and a Renew 
oi the Literature Indian M Gaz 63 455 1928 

133 James (footnote 130, first reference) 
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histolytica, grown on the medium of Boeck and Drbohlav,io to which rice starch 
had been added as recommended by Dobell and Laidlaw (see study 1) 

To prevent the development of intestinal postmortem changes, every animal, that, 
judged by its actions, seemed about to die soon was killed As quickly as possible 
after death, within five minutes, the tissues to be examined were placed iii 
Schaudinn’s fixative solution, and, after being sectioned, were stained with iron- 
hematoxjlin and eosin Some of the kittens used m the beginning of this work 
were killed as soon as it was determined by an examination of the stool that 
infection was probably present This was done so that the earliest amebic lesion 
might be studied Later, others were permitted to live until it seemed that they 
were about to die of the infection It was hoped that an abscess of the liver might 
develop in one of the animals However, none developed, although four kittens 
lived from six to eleven daj's following the development of dysentery 

Only one kitten with amebic dysentery died of the infection This animal was 
young, and amebas had been present in the stool less than twenty-four hours 
following an incubation period of one dav Postmortem changes here were so 
pronounced that it was with difficulty that a diagnosis of amebiasis could be made 
from an examination of the intestinal tract Mj experience with this animal and 
with others subjected to necropsy as early as one hour after death makes me 
feel that any delay m obtaining and fixing intestinal tissue after death may result 
in definite postmortem changes, at least so far as the superficial mucosal epithelium 
and the amebas are concerned 

RESULTS AND OBSERVATIONS 

Of the nine kittens in which intestinal lesions lesulted fiom the 
lectal injection of stools of human beings oi of animals that contained 
motile foims of Endameba 'histolytica, foui showed amebic lesions 
thioughout the colon In one of these, cecal involvement was most 
pronounced whereas, in two, the most conspicuous changes weie in the 
rectum Of animals piesenting less extensive involvement of the colon,' 
one showed many small cecal ulcers, associated with similar processes 
in the lectum, the remaindei of the bowel being fiee In three of four 
older kittens, about half grown, lesions ivere restiicted to the rectum, 
in the fourth theie weie small ulcers throughout the colon and more 
conspicuous lesions in the rectum When lesions weie noted throughout 
the colon, only small ulcers were found in the middle poition of the 

bowel In none of these kittens was there amebic involvement of the 
ileum 

In two kittens infected by the operative cecal injection of Endameba 
histolytica from cultures, in which intestinal obstruction had been pio- 
duced aitificially, ulceiation of the colon was not evident to the unaided 
eje. although later histologic examination revealed almost complete 
amebic destruction of the supeificial portion of the mucosa throuo-hout 
the re^on In one animal, similarly inoculated with Endameba histo- 
lytica from cultuies, but without ligation of the rectum there developed 
in the cecum many supeificial amebic ulcers, which decreased in size 
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and numbers as the middle portion of the colon -w as approached Beyond 
the middle portion of the colon lesions ere not seen 

Eoily Aincbic Lesions in Kittens — Kitten 28, about a third grown 
and not previously used experimentally, Avas killed and examined twenty- 
four hours after the onset of d}senteric symptoms, which Avere accom- 
panied b}^ the appearance of Endameha histolytica in the stools There 
AA as generalized involvement of the colon Avith superficial ulcers varying 
in size from those just Aisible to the unaided eAe to lesions 1 or 2 cm in 
diameter For study by serial section, there Avas selected a A’^ery small 
isolated ulcer of the middle portion of the colon It AA'as the smallest 
lesion recognized as ulcerative that Avas far enough remoA^ed from the 
other lesions to be surrounded by a moderately wide margin of normal 



Fig 5 — Ihe earliest intestinal lesion of kitten 28 (serial section), X ^^0 
Three amebas are in the field, two with nuclei showing The reaction in tissue 
IS limited 

looking mucosa In the sections of this tissue cut and mounted serially, 
there appeared not onl) the macroscopic ulcer chosen originall}" for 
stud}, but se\eral other ulcers, the smallest of which Avas included in 
fifteen sections each of A\dnch AAas 8 micromilhmeters thick 

This ulcer occupied the depth of a crease in the mucosa^®'* and aaus 
so sectioned that the adjacent mucosal glandular crypts Avere cut trans- 

134 A careful description of the configuration of the mucosa of the colon of 
the cat has not come to mj attention Certamlj, in the young cat, the saccules, 
haustra, resulting from the action of the longitudmallj placed taeniae coh are 
Acrj inconspicuous In the emptj boAAcl there appear, hoA\'e\er, mucosal folds or 
rugae AAhich, m great part, assume a direction transierse to the longitudinal 
diameter of the bowel Although roughh transAcrse in direction, three or more 
such folds maj meet to produce a crater-like pocket, as A\'ell as the commoner 
grooA e-shaped crease It is not unlikeh, therefore as seem at times to be the 
case, that the ameba maj initiate changes m this minute circular caAUtj , as Avell 
as in the depths oi the longer creases betw'een rugae 
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versely or obliquely (fig 5) Although the lesion was surrounded by 
mucosa and appeared to occupy a position below the mucosal suiface, 
study of the sections on either side showed that the process was actually 
limited to the surface epithelium at the bottom of a mucosal crevice, 
micioscopic in size The small central area of necrosis was composed 
largely of small cells (lymphocytes >) with small, deeply staining nuclei 
and a few amebas, not moie than two or three of the latter to each 
section (fig 5) In one wall of the lesion, glandular crypts bordeiing 
the exudate contained shrunken cells with pyknotic nuclei on the sides 
of the crypts in contact with the central necrotic area, whereas cells of 



Fig 6 — ^Earlj amebic lesion in the middle portion of the colon of kitten 28. 
(serial section) showing invasion of the depth of a mucosal crease , X 100 

normal appearance were found in the same glands no farther away than 
a fraction of the diametei of a mucosal crypt Goblet cells were visible 
m a mucosal crypt directly on the exudate In the opposite mucosal 
wall were moie marked changes, namely, thickened interglandular con- 
nectne tissue and infiltration of this with cells, mostly lymphocytic 
This inflammatory reaction was extremely limited and extended for but 
a portion of the thickness of the mucosa m any direction, whereas epi- 
thelial and connectn^e tissue cells weie equally involved in the piocess 
Amebic invasion of unchanged tissue or glandular crypts was not evi- 
dent In appearance the tissue changes seemed to result from the 
action of a lytic substance, local in its extent, but destructive, neverthe- 
less out of all proportion to the number of amebas present 
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A second and largei amebic ulcer still microscopic in size was dis- 
closed b} the same serial sections It shoiied cleaily the tendency for 
amebic lesions at least m the middle poition of the colon, to begin in 
groo^es produced h} normal mucosal folds (fig 6) A section near the 
margin of this ulcei suggested an earh lesion, with the amount of 
change so slight as to raise the question whether a lesion ivas piesent, 
until It was examined under higher magnification (fig 7) Fuither 
stud} of the sections including this ulcer show^ed that, although recent, 
it was far more advanced than the first lesion desciihed There was 
more destruction of tissue and amehas weie present in the exudate and 



Fig 7 — The area indicated in figure 6, magnified fi\ e hundred times One 
ameba with nucleus is in focus One w’all shows change in staining reaction of 
epithelial cells, with slight beginning destruction 

in the necrotic tissue m larger numbeis and cellular infiltration w^as 
more pronounced and more w idespread At one point, five amehas were 
seen to occup} a mucosal hmphatic space that still w'^as lined, in part, 
h} what appeared to be intact endothelium (fig 8) Here, again, the 
attack of the amehas seemed to be by means of a l}tic secretion that 
iinohed epithelial cells and connective tissue equally, and without the 
imasion of unchanged tissue or glandular crypts by the amehas Infil- 
tration of the tissue immediately surrounding the area of attack was 
slight whereas just below the ulcer and between it and the muscularis 
mucosae were column-hke portions of interstitial tissue showing marked 
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Fig 8 — A deeper bection of the ulcer pictured in figure 6, showing five ame- 
bas withm a mucosal space lined with endothelium , X 500 Other amebas in 
changed tissue are surrounded by cellular infiltration 



Fig 9 Middle section of an ulcer, showing occlusion of crypts of mucosal 
glands at their juncture with the necrotic tissue, X 150 It is not evident in this 
section that the attack uas determined bj a mucosal crease 
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infiltration with lymphocytes In less degree, the latter change some- 
times occurred m portions of the bowel that were free from lesions, and 
m the intestines of cats m which there were no amebic lesions Sur- 
rounding the lesion was about the degree of production of mucus com- 
monly seen in the colons of kittens that are free from demonstrable 
lesions of any sort Onl} at the point of amebic attack was there no 
production of mucus ^ 

Reconstruction of a third ulcer disclosed by this senes of sections 
showed it to be bluntly cone-shaped, with the circular base at the fiee 
border of the mucosa, and the rounded apex approaching, but not 
reaching, the muscularis mucosae The necrotic core, still m place, was 
composed of structureless, granular debris in which were lecognizable 
amebas and er}throc 3 des The studj' of sections through one edge of 
the ulcer showed that it, too, had its beginning in a mucosal fold This 
impression would not have been gained, however, by an examination 
of sections from the center of the lesion alone or from the opposite 
margin (fig 9) The line of demarcation between the necrotic center 
and the surrounding tissue was not sharp The floor of the ulcer was 
ragged Destructne changes increased gradually as the lesion was 
approached, with cellular infiltration so marked that the only lecognizable 
tissue present at the necrotic border was an occasional, loosened, 
shrunken and deeply staining epithelial cell The infiltration was largely 
lymphocytic, was below the ulcer rather than around it, and so com- 
pressed and distorted the mucosal crypts that near the points where 
the> entered the necrotic zone they appeared occluded Pioduction of 
mucus in the mucosa surrounding the ulcer was normal and persisted 
to the margin of the ulcer Goblet cells were entirely absent m these 
crypts , only the superficial portion of the mucosa was destroyed by the 
ulceration No amebas were in the glandular ci)^pts or in tissue outside 
the area of necrosis In this lesion, extending but little deeper than 
half the thickness of the mucosa, submucosal changes were absent 
Serial sections of the larger lesion originally selected for macroscopic 
stud}' shoned it to extend more widely over the mucosal surface, 
although its depth was hut little greater than half the thickness of the 
mucosa The necrotic tissue more a cap than a corkhke core, flowed 
out over the mucosa at one side of the lesion as a thin, ameba-containing 
cover Below the central necrotic mass and below the exudate extending 
over the mucosa there were marked lymphocytic infiltration of the 
interstitial tissue of the mucosa and absence of goblet cells Beneath 
the thin ameba-containing sheet there was patchy destruction of the 
most superficial epithelial cells only In the region of the ulcer and in 
the depths of the necrotic tissue were amebas in large numbers Fol- 
loiving the sections from the margin of the ulcer toward its center, one 
found that the mucosal crj'pts, closed in their more superficial portions 
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by the sui rounding cellulai infiltration, finally opened directly into the 
central exudate as the destructive process approached then more deeply 
placed and slightly expanded blind ends Thus it appeared that amebas 
might enter mucosal crypts aftei the ulcerative process had reached a 
depth a little greater than half the thickness of the mucosa (fig 10) 
Although there usually were maiked changes m the invaded crypts, with 
loosened and shrunken epithelial cells showing modified staining reac- 
tions (fig 11 A), amebas occasional!) were found in the depths of 
glands that showed but little local change other than the absence of 
goblet cells (fig 11 B) In all instances, how^ever, it was found that 
the invaded crypts, appearing but little changed m their deeper portions, 
were but remnants of glands destroyed superficially by the ulcerative 
process In all other particulars, this largei lesion corresponded with 
those already described 



Fig- 10 — Larger amebic ulcer in the middle portion of the colon of kitten 28, 
showing necrosis of about half the depth of the mucosa, X 100 A few glands 
are seen to open into the necrotic tissue 

In this kitten there was no involvement of the solitary lymph 
follicles in the amebic process and no amebas were found in the mesen- 
teric lymph nodes draining the colon 

Kitten 26, previously inoculated Avith material from the stool of a 
human being containing Endameba histolyhca (see study 2), was 
infected following rectal injection of the dysenteric stool of the first 
kitten Three days later, on the first day that symptoms of infection 
Avere present and the stool AA^as found to contain Eudciiuehci JjistolvticQ, 
the kitten Avas killed and examined The lesions Avere small, from 1 to 
3 mm in diameter, superficial and restricted to the cecum There Avas 
superficial involvement of the mucosa, in the natural creases, as well as 
at the summits of mucosal folds BeloAv the destroyed surface the 
mucosa AAas markedly infiltrated Avith lymphocjtes and pus cells, in the 
same region vascular congestion Avas eAident, and the lymph spaces were 
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filled with lymphoc 3 tes and pus cells Some poitions of the bowel were 
covered with heavy sheets of exudate containing amebas, erythroc>tes, 
detritus and fibnn-hke threads, below which there was patchy destiuc- 
tion of the surface epithelium only (fig 12) In the mucosa in\olved in 
the ulcerative oi exudative process, production of mucus Avas absent 
(fig 12), although it Avas normal or increased in regions fiee from 
amebas (fig 13) Moderate lymphocytic infiltration of the superficial 
portion of the submucosa immediately beloAv the destructiA^e mucosal 
lesions Avas observed 



Fig 11 — A, a deeper section of the ulcer sliown in figure 10, X There 
IS amebic invasion of the mucosa crypts, with destruction of the epithelial cells 
lining them Several amebas contain erjthrocjtes B, mucosa below the ulcer 
pictured in A and in figure 10, showing two amebas in a normal-appearing mucosal 
crrpt, X 500 A mitotic figure is shown in the epithelium adjacent to one of 
the amebas 

Similai results Avere presented b} kitten 32, killed the da}'- after the 
appearance of amebas in the stool except that inAmlvement of the rectum, 
as A\ell as of the cecum, AA^as present and that in the rectal lesions there 
A^as a greatei degiee of lAinphoc}tic infiltration of the inA^oh’-ed mucosa 
than vas shown b} similar lesions in the cecum 
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Fig 12 — A superficial lesion of the colon of kitten 26, showing a fibnn-like ' 
exudate, containing amebas, which cover the mucosa and two areas of superficial 
destruction The crj'pts are closed near the surface, the mucosa is infiltrated, 
and goblet cells are almost entirely absent, X 75 



Fig 13— klucosa of the colon of kitten 26, 
showing increased production of mucus, X 75 


awaj’^ from an amebic lesion. 
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Kitten 14, previousl> used experimentally, was operated on under 
ethei anesthesia and motile foims of Endamcba lustolyhca from a 
starch-containmg medium were introduced into the cecum by means of 
a hypodermic needle (see study 2) The rectum of this animal M'^as not 
occluded, and at the end of foui days, when the animal was killed, 
examination of the stools showed amebas There were small, superficial 
ulcers, restiicted to the cecal half of the colon In the middle portion 
of the colon was found, on section one wedge-shaped lesion of the 
mucosa reaching about two thirds of the distance to the muscularis 
mucosae, but without loss of the necrotic tissue (fig 14^) In the 
deeper portion of the ulcei weie great masses of amebas (fig 145), a 
few of which had invaded glandular ciypts (fig 14*4) The cecal 



A B 

Fig- 14 — A, colonic ulcer in kitten 14, showing invasion of mucosa bv great 
masses of amebas and marked cellular infiltration of mucosa below the necrotic 
area, X 100 B, the area indicated in A, showing morphologic details m the mass 
of amebas, X 500 * 

lesions were similai to this and all were fiee from submucosal 
infilti ation 

In four kittens lesions developed in laj^ers' deeper than the mucosa 
These animals were older than those used preMOusly, being about half 
grown On the same day all lecened rectal injections of the aineba- 
containing stool of a patient who had active S}mptoms of dysentery 
All became infected after an incubation period of from six to nine 
da\s, and were killed six to eleven days later, when it seemed that the} 
were not likeh to live much longer In all, large, deep, sloughing 
ulcers of the rectum w^ere found and in thiee the amebic lesions were 
restricted to this region In the animals wuth rectal lesions only, the 
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colon above the ulcers was packed with formed material that varied 
from a putty-hke to a chalkhke hardness But little moisture was 
piesent m the portion of the bowel containing the solid content, and 
the solid content was removed fiom the wall of the bowel with diffi- 
culty The kitten with lesions in the upper portion of the colon had 
an intestinal content that was small and fluid The deep rectal lesions 
were similar in all four kittens The wall of the bowel in the region 
involved was gieatly thickened, and section showed that this was due 
largely to changes invoking the submucosa The ulcers were from 2 to 
3 cm in diameter, crater-hke and denuded of mucosa The greatly 
thickened neciotic submucosa was in place in part, although the destruc- 



Fig 15 — A rectal lesion m kitten 37, showing amebic destruction of the greatly 
thickened submucosa and undermining of the mucosa, X 25 

tive changes i cached the ciiculai muscle of the wall of the bowel and 
extended laterally beneath the mucosa, surrounding the cential defect, 
thus producing at least potentially, the undermined lesion so frequently 
described as typical of the amebic ulcei of man (fig 15) Surrounding 
the neci otic submucosa, which was so changed as to show no recogniz- 
able elements other than amebas and tbe occasional shadows of blood 
A^essels, theie appealed a rough, fibrin-like bolder in which were 
embedded lymphocytes and pus cells, and changed, but distinguishable, 
tissue cells Extending widel} beyond the border of the deep portion 
of the lesion and deeply into the muscle layers of the bowel were 
numeious iinading cells, many ot them polymorphonuclear leukocytes 
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In this legion weie dilated l}inph spaces and blood vessels filled with 
erythrocytes and leukocytes In the walls of the blood vessels and 
surrounding them was a region heavily infiltrated with leukocytes, the 
greater numbers of which weie pus cells The mucosa surrounding the 
ulcer was the site of patchy surface involvement , mucosal crypts were 
distorted and destioyed cellulai infiltration was present and amebas 
were found m gieat masses, the amebas were found in the deeper 
necrotic zones, centrally placed, rathei than at the margins, occasionally 
within an involved sohtar}' lymph follicle, hut not in tissue beyond the 
region of complete neciosis Amebas were not present m any of the 
mesenteric lymph nodes draining the rectum oi colon 

Kitten 8 was anesthetized with ethei the abdomen was opened and 
an injection of Endauicha lustolyiica from cultuie (strain H) was made 
into the cecum with a needle At the same time, the colon was ligated 
in the region of the lectum This animal had been used experimentally 
befoie, but was fiee from symptoms at the time of the opeiative inocula- 
tion, and the stool, examined just before, had not contained amebas 
Two days later the kitten was able to walk around, but was evidently 
sick It was killed, and neciopsy was performed at once Old lesions 
were not found to suggest that the infection might have aiisen from an 
inoculation othei than the last one The abdominal wound had healed 
without suppuration , the omentum was glued lightly to the posterioi 
portion of the abdominal incision but fluid was not piesent in the 
jberitoneal cavity The lectal ligature was m place, and the bowel was 
occluded at this point, and, above this, the whole of the colon was so 
enormously distended by a content of fluid and gas that it hardh seemed 
possible that theie could have been room for it m the abdominal cavity 
The distention reached as high as the lower 10 cm of the lowei part 
of the ileum, and manipulation revealed that the ileocecal valve was 
wideljr open The lymph nodes along the colon and the lowei part of 
the ileum weie large, pale and soft, as if edematous When the bowel 
was opened it was found filled with a thick, biowmsh fluid which 
extended up the ileum foi 10 cm and which was teeming with 
amebas The mnei wall of the colon was covered with a thin, mucoid 
exudate, but ulceration was not visible to the unaided eye The lower 
pait of the ileum presented a similai appeal ance except that here the 
exudate was m small patches, whei eas one ai ea, about 1 cm m diameter, 
looked like a minute mucosal hemorihagic infiltiation 

Besides the studies of the intestinal tract and of other oigans of 
this animal, serial sections of the dothke hemorihagic lesion of the 
ileum were made and of an area of the middle poition of the colon, 
vith a mesenteric lymph node adjacent to it The ileal lesion pioved to 
be an amebic invasion of a solitary follicle The follicle had been 
entered by' way of its tip, wdnch pi ejected into the ileum of the bow'el 
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(fig 16), although sections taken near the edge of the lesion showed 
the invaded follicle covered by lelatively normal and intact mucosa 
(fig 17) A single section of this small lesion might have failed to 
show that the invasion of the deeper tissue was by way of the mucosa 
and might have led to the belief that the amebas leached the depth of 
die follicle without miury to the overlying mucosal layer 

The nature of the amebic involvement of the solitary follicle was 
that of widespread necrosis, with destruction of the whole of the 
interior of the follicle by amebas, which occupied the necrotic abscess- 



Fig 16 — A central section of a solitary follicle in the lower portion of the 
ileum of kitten 8, showing the amebic invasion from the mucosal surface, and 
great central follicular destruction, with amebas present in large numbers , X 75 

like detritus in great numbers They did not extend into the unchanged 
sui rounding tissue and were not found outside the folhculai limits 

In the ileum, bejond the involved follicle, were many small, super- 
ficial areas of mucosal destruction In some of these, amebas occupied 
the depths of crypts lelativel} normal m appearance The connective 
tissue of the vilh, the mterglandular areas and the lymph spaces in the 
same regions were infiltrated with lymphocytes The dilated lymph 
spaces of the submucosa and the tissue sunounding them contained 
leukocytes, which were mostly mononucleai 

In the colon from the ileocecal valve to the rectum, were lesions that 
in their extent and degree of destruction of tissue far outstiipped any 
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Fig 17 — A section near the edge of the follicle shown in figure 16, X 75 
The destroj^ed center of the follicle apparentlj' is co-vered by relatively intact 
mucosa 



A B 


Fig 18 — A, the colon of kitten 8, showing the severe nature of the destructive 
process in the presence of intestinal obstruction, X 100 B, another portion of the 
colon, showing marked dilatation, invasion and destruction of mucosal crypts 
w'lth leiikocj tic infiltration of the inusculans mucosae and submucosa , X 100 
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amebic lesions obsened in animals m which opeiative occlusion of the 
bowel was not present It might well be said that there was no ulcera- 
tion in the usual sense, since the bowel throughout presented one 
unbroken expanse of mucosal invasion and destruction (figs 185 and 
19) Almost no aieas of mucosa remained fiee from amebic attack, 
and all showed evidences of iriitation Where the mucosa was involved 
m the amebic process, marked changes in it occuired Great masses of 
amebas were present m all parts of it, m the superficial necrotic poi tions 
and in the deeper, dilated and greatly changed mucosal ciypts (fig 18) 



Fig 19— A solitary follicle in the colon of kitten 8, showing the amebic invasion 
of the follicle by way of the mucosal surface, with marked central amebic 
necrosis , X 100 


Wheie these were recognizable, usually in their deepei paits only, the 
lining epithelial cells were flat and small, with deeply staining c)dop]asm 
and pyknotic nuclei or they had fallen into the dilated ciypt, wheie they 
appealed as deeply staining fragments Some dilated CTypts were 
recognizable only by their shape, since they weie not lined by epithelium 
and did not contain it within them (fig 18) The whole thickness of 
the vail of the bouel was heavily infiltrated with leukocytes, many of 
which ueie pus cells They occupied the connective tissue of the 
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mucosa and extended into the necrotic material on its surface , they were 
among the fibers of the muscularis mucosae, which at times was hard 
to identify They were found m large numbers m the submucosa and 
m the dilated l^mph and blood spaces of it In some regions, the 
cellular invasion involved the muscular coats and was found among the 
fibers of this coat, while at one point m the rectum an exudate of fibrin 
and pus cells was found outside the visceral peritoneum 

Occasional invasion of a solitary l 3 miph follicle was ohser\ed, but 
this was by no means selective, since the mucosa surrounding each 



Fig 20 — Endameba histolytica entering the submucosa bj”^ way of a lymph 
space 111 kitten 8, X 350 

invaded follicle was involved in maiked degree The invaded solitary 
follicles of the colon presented changes comparable with those of the 
corresponding ileal structure (fig 19) Here, too, the attack could be 
traced from the surface to the interior, the destruction was extensive, 
almost furuncular, with amebas present in gieat numbers As in the 
ileum, there was no invasion of the deeper tissue by extension of the 
follicular process 

In several places amebas were found in l}mph spaces leading from 
the mucosa to the submucosa (fig 20) Rarel) such a space containing 
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amebas, could be traced in senal sections from the superficial portion of 
the mucosa to the deeper submucosa These spaces frequently were 
filled with leukocytes, as well as with amebas, and often the endothelial 
lining was injured or destroyed 

In the cecal regions of this animal there were found great spaces 
outside the mucosa and between the muscle bundles of the circular 
layer of the bowel (fig 21) They were sharply defined, were lined in 
part by a flattened epithelium (endothelium?), and contained finely 
granular material resembling that found m some of the smaller lymph 
spaces of the submucosa Embedded in this granular mass were some 
leukocytes and pus cells and a few scattered amebas Exact mterpreta- 



Fig 21 — A greatly dilated space (b'mph?) in the muscular wall of the cecum 
of kitten 8, X 75 

tion of this unusual obseivation is lacking, but I believe it represents a 
great dilatation of the lymph spaces found noimally among the bundles 
of the musculai coat, that the condition is not strictly amebic in origin, 
but, lathei, that it giew out of those changes initiated by ligation of the 
bowel The same changes weie not found in any other animal of my 
series, and no desciiption of similar lesions has come to my attention 
Careful examination of the greatly swollen mesenteiic lymph nodes 
of this animal, in the course of which one node was cut serially and 
examined throughout, failed to leveal amebas 

Kitten 7 was given intracecal injections with cultural Endameha 
Jusfolyhca, but the lower part of the bowel was ligated and the animal 
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^\as othenvise treated as was kitten 8 It was killed three days aftei 
inoculation, and at necropsy the pathologic changes Avere similar to those 
of the othei kitten, except that they were less severe The colon \vas 
not so gieatly distended, the ileocecal valve w’^as closed, and the mesen- 
teric lymph nodes were hut little, if any, changed When the bowel was 
opened, lesions Avere not evident to the unaided eye, although sections 
from A'arious regions disclosed superficial amebic destruction of the 
rectal mucosa m patches In the regions of amehic attack, as Avell as m 
all portions of the colon remote from ulcerative areas, marked vascular 
congestion appeared, and there Avas from severe to moderate infiltration 
of the mucosa and submucosa, Avith lymphocytes and pol}morpho- 
nuclear leukoc 3 tes Although less extensive than the lesions presented 



Fig 22 — Endanieba histoljtica within the necrotic tissue of an intestinal lesion 
of a kitten showing ingested er\ throc^ tes , X 1000 One ameba wnth the nucleus 
in focus contains eight er} throc\ tes, some partiallj digested 

m kitten 8 the amebic changes found m this animal Availed greatly m 
nature and extent from those shoAvn m infected kittens AVithout 
intestinal obsti uction 

Kitten 6 had recen^ed rectal iniection of the ameba-contammg stool 
of a patient and four times it had been subjected to injection of 
Eudamcha histolytica from culture, infection had not resulted (strain 
H, see stud} 2) This kitten AAas anesthetized and mtracecal injection 
of the same cultuial strain Avas made, at Avhich time the rectum also Avas 
ligated Four days later, the animal AA-^as killed and examined At the 
time of necropsy a small number of sluggishly motile amebas AA^ere found 
m the fluid content of the colon but neither inspection by the unaided 
CAC nor section and microscopic examination of tissues from A^aiious 



A B 

Fig 23 — A, colonic mucosa of kitten ill with diarrhea but free from amebiasis, 
showing increased production of mucus, X 75, stained for mucus Just below 
the surface are ljunph spaces lined by endothelium B, colonic mucosa of same 
kitten, showing great increase in the number of goblet cells and production of 
mucus , X 75 



Fig 24 Mucosa of colon of kitten ill with diarrhea, but free from amebias 
gland7ar i^el^^^^ desquamated epithelium ai 


\ 
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portions of the bowel levealed amebic lesions A prepaiation of the 
stool that was fixed at the time the necropsy was performed and subse- 
quently stained with iron-hematoxylm showed the amebas piesent to 
have the moiphologic charactei istics of hndameba histolytica It seems 
more reasonable to suppose that, m this instance, the occluded bowel 
acted as a living culture tube and that the organisms intioduced were 
able to live and multiply within it, than to believe that those recovered 
at neciopsy were Endamcba histolytica simply surviving the inoculation 
as long as four days 

In amebic lesions of the intestines of kittens, the ingestion of 
eiythrocytes by amebas in the deeper portions of the necrotic tissue was 
commonly observed (figs 11 A and 22) No othei lecognizable tissue 
elements were seen within them 

In some of the animals inoculated with Endamcba histolytica fiom 
the stools of man and other kittens, intestinal infections developed that 
were accompanied b}' diarrhea, but amebas were not present in the 
stools and amebic lesions weie not piesent in the bowel The principal 
intestinal changes shown by these sick kittens that weie free from 
amebiasis were inci eased production of mucus (fig 23 A), gieatly 
increased numbeis of goblet cells (fig 23 B) and the development of 
mucosal crypts (fig 24) These mucus crypts seemed to result from 
occlusion of mucosal crypts in their superficial poitions This pioduced, 
below, a dilated space lined with flattened epithelium and filled with a 
granular material containing shrunken, desquamated epithelial cells and 
hmphoc 3 ^tes Cellular infiltiation rvas usually slight, rarely diffuse 
and nevei deeper than the mucosa No ulceiative intestinal lesions 
were observed 

COIMMENT 

Aiiicbic Lesions in Man — A review of the medical literature dealing 
with amebiasis, as it appears in man, leads to the opinion that here is 
an entity of known etiology piesenting distinctive intestinal lesions 
and, in the mam, distinctive complications, both in the tendenc}" to 
attack certain organs onlj and in the nature of the pathologic changes 
produced in them Disregarding slight differences of opinion concerning 
the site and nature of the destiuctive intestinal lesion which results 
from the action of Eiidanieba histolytica, it is agieed that the lesions 
produced are of a peculiar nature, differing essentiall} fiom all othei 
intestinal ulcerations that they are pioduced by the cytoh'tic action of 
a secietion of the ameba and are accompanied b}^ slight inflammatory 
reaction , that the lesions wherever found, present the same destructive 
changes whether the amebic attack is intestinal hepatic, pulmonar}^ or 
cerebral , that the solitar}' follicles of the intestine although occasionall}'^ 
involved m the process, are not predisposed to attack , that the changes 
here var^"^ m no particular from the amebic process elsewhere, unless 
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it IS to show even more widespread destruction than the adjoining 
intestinal tissue, that the mesenteric lymph nodes are larely, if ever, 
invaded by Endameba Jnstolytica, unless it is by direct extension of 
the intestinal process into a node adheient to the bowel as the result 
of peritoneal irritation, and finally, that the presence of Endameba 
histolytica in the stools means that intestinal lesions are present even 
111 the absence of symptoms of intestinal infection 

Concerning that portion of the bowel first attacked by Endameba 
histolytica, two distinct views have been held one, that the mucosa is 
first attacked, and one, that the fiist or principal change is submucosal 
This latter conception was held by the earlier investigators in the field, 
and probably repiesents the impressions gamed from the study of more 
advanced lesions in which the mucosa was widely undermined This 
might easily lead to the impression that the less extensive mucosal 
destruction must have arisen secondarily to the more extensive deeper 
process Single sections through small, undermined ulcers could dis- 
close a destructive submucosal lesion apparently covered by an intact 
and nearly normal mucosa However, a description of a submucosal 
piocess covered by mucosa which was not injured by Endameba histo- 
lytica has not come to my attention 

Among the more recent investigators of amebiasis in man, the belief 
largely prevails that the intestinal mucosa, rather than the deeper struc- 
tuies, is involved first Whether the attack is on the superficial epi- 
thelium or on the deeper poitions of the mucosa, by way of the invaded 
mucosal cr3fpts, is open to controversy The lapse of a few minutes 
111 time may determine the piesence of the anieba at the bottom of a 
mucosal crypt Postmoitem destruction of mucosal epithelium is so 
fiequently encountered that it can raiely be inteipieted as amebic, even 
in the presence of the parasite 

It IS often difficult m a review of articles in the literature to dis- 
tinguish between descriptions of lesions that are small and presumably 
recent and attempts to explain the first tissue changes by the appear- 
ances presented at the edges of the advanced lesions Slight changes 
in the tissue boideiing a deep ulcer are a pait of the advanced process 
and do not necessarily represent the nature of the primary amebic 
attack 

Amebiasis in the Kitten — Controversy over the point of primary 
intestinal attack m amebiasis artificially pioduced in the kitten has been 
1 educed to that over the poition of the mucosa fiist involved 

No one has described destiuction of the submucosa, except sec- 
ondarily to lesions of the mucosa Aside from differences of opinion 
less vital than those which prevail concerning the exact structures pri- 
marily involved m the amebic process, the nature of the intestinal lesion 
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that results from the action of Endaineba histolytica m the kitten is 
believed to be similar to that of man Here too, c} toh sis, rather than 
inflammator) destruction, characterizes the lesion Amebic involvement 
of the sohtar\ follicles of the colon is incidental only and results, as m 
man, m an extensive destructive lesion containing amebas in great 
numbers In amebic abscess of the liver, the only amebic lesion 
desciibed as complicating intestinal amebiasis m the kitten, the changes 
produced are similar to, if not identical with those in the hepatic 
lesions of man Difteiences presented b} amebic lesions in man and 
the kitten depend, in part on the tendenc} for amebiasis m the kitten 
to remain an acute process with death often resulting before imolve- 
ment of the submucosa occurs, so that the deeper, undermined intestinal 
ulcer IS less frequentH seen The distribution of intestinal lesions in 
the kitten, as ivell as the evidence produced b}’- intestinal occlusion, 
indicates that stasis is a factor in the production of amebic infection 
Slight evidence has been introduced to indicate that Endaineba histo- 
h'tica ma} occup) the intestinal tract of the kitten -without producing 
ulceration 

SUMMARY 

Intestinal stasis, minute or gross, is an important factor in making 
it possible for Endaineba histolytica to initiate its destructive attack 
Examination of very early amebic lesions m the middle portion of the 
colon revealed that, outside the usual regions of ph}Siologic intestinal 
stasis the cecum and the sigmoid, the lesions begin at points of micro- 
scopic stasis, 1 e , the depths of grooves produced by normal mucosal 
folds 

In the kitten, Endaineba histolytica attacks first the most superficial 
portion of the intestinal mucosa, and destroys the epithelial cells of this 
region and the mucosal interstitial tissue wuth equal facilit} 

In the absence of intestinal obstruction, Endaineba histolytica does 
not invade the mucosal glandular crypts until their deeper, expanded 
portions have become opened a process of necrosis that has destro} ed 
the superficial half of the mucosa 

In the kitten tissue is destroyed by the action of a secietion pro- 
duced b} Endaineba histolytica Cytohsis at a distance from amebas 
and out of all proportion to their number is commonly found Among 
the conspicuous remote eftects of the action oinEiidameba histolytica 
should be mentioned the absence of mucosal goblet cells at the point 
of actual necrosis of tissue, as -well as in the depths of the glands 
invoked in their superficial portions ' 

In the kitten destruction of tissue is not produced by the mechanical 
action of Endaineba histolytica Except that the ameba ma} invade an 
occasional mucosal cr}pt that has been opened b} destruction of the 
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11101 e superficial portion, or except that it may be found in a lymphatic 
space relatively unchanged, the organism occupies only the necrotic zone 
lesulting from the destruction of tissue 

Solitary tyiiiph follicles are not piedisposed to the attack of Enda- 
lueha lustolytica If these follicles aie involved, the invasion can be 
traced into them from the mucosal suiface, whereas the lesion pioduced 
IS an extensive destruction of tissue accompanied by the presence of 
amebas m large numbers 

A deep amebic intestinal lesion was not observed unaccompanied by 
superficial destruction of the mucosa above it The invariable asso- 
ciation of the deep lesions with superficial ulceration was occasionally 
disclosed only by a study of serial sections 

In no case of intestinal amebiasis m the kitten was there invasion 
of the mesenteric lymph nodes by Endameba histolytica, nor did these 
nodes show cells within them that could easily be confused with 
Endameba histolytica 

In kittens infected by the mtracecal injection of cultural Endameba 
histolytica accompanied by the occlusion of the bowel by ligatuie, the 
intestinal lesions that developed were so different from those presented 
by kittens free from intestinal obstructions that conclusions concerning 
the pathologic changes m amebiasis could not be drawn from them 

Increase in the numbei of goblet cells, overproduction of mucus and 
the development of mucosal crypts are nonspecific reactions and were 
not found more frequently associated with amebiasis than with diarrhea 
due to other causes 

In the absence of intestinal occlusion, the resistance of the kitten 
apparently may be so lowered by anesthesia and laparotomy that 
infection may result fiom the injection of Endameba histolytica grown 
on starch-containing medium 

Although living Endameba histolytica was found at the end of four 
days in the intestinal content of an occluded colon free from amebic 
lesions, the highly aitificial nature of the experiment, as heie conducted, 
does not warrant the conclusion that Endameba histolytica might occupy 
the intestinal tract of the kitten as a harmless commensal 

Conclusions cannot be drawn concerning the role of bacteiia m the 
production or modification of amebic lesions, intestinal or hepatic in 
the kitten 

Conclusions concerning culture mediums for the ameba and the 
lesults of animal inoculations aie gn^en on pages 366 and 385 



CAVERNOUS HEMANGIECTASIA OCCURRING WITHIN 
A NODULAR GOITER 

GEORGE M CURTIS, AID 

AND 

P A DELANEY, AID 

CHICAGO 

The usual occurrence of pathologic changes, more commonly of the 
degenerative type, within the blood vessels of nodular goiters is well 
recognized Gutknecht^ obseived the formation of hyalin in the vascular 
walls and even a marked deposition about the capillaries He also 
noted other changes, particularly calcification, and pointed out that 
these involve all the vessels, especially the smallest Jores - found 
arteriosclerotic changes within the aiterial walls independent of a 
generalized arteriosclerosis These consisted of intimal thickening and 
fragmentation of the internal elastic membrane, with the consequent 
formation of granules and nodules, and calcification Isenschmid ® 
added that m regions where goiter is severely endemic, these arterio- 
sclerotic changes may occui in the thyroid gland early in childhood 
He noted, too, that these same changes in the vessels of the thyroid 
gland are not uncommon aftei the first year of life Similar degen- 
eiative changes likewise calcification, occur within the fibrosed and 
hyaline connective tissue of the stroma These changes were most 
common m the nodular goiters occurring in endemic districts, and were 
much less fiequent in the thyroid glands m regions where goiter is 
11101 e rarel}^ seen Hesselberg ^ even desciibed arteriosclerotic changes 
111 the superior arteries of the thyroid glands of infants, one a new-born 
infant She also figured the dilated blood spaces of the so-called 
“struma vasculosa” of the new-born infant 

Endemic cretinism may exist with or without goiter When it 
exists with goiter, the latter is, as a rule, nodular Wangensteen ® 
described the changes occui i mg in the blood supply of these cretinous 
nodular goiters as being associated with an apparent effoit to eke out 
a sufficient amount of th3?roid gland secretion from what would seem 
to be a most barren supply 

* Submitted for publication April 25, 1930 
From the Departments of Surgerv and of Pathology of the University of 
Chicago 
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Vascular changes, particularly the degenerative types, aie thus com- 
mon 111 nodular goiteis (struma nodosa) While these have been well 
recognized, described and figuied, the particular condition that we 
are presenting at this time is evidently rare So fai as we have been 
able to determine, it has been recognized and repoited by four previous 
observers, all pupils of Langhans Gutknecht, studying a series of 
sixty goiters removed by Kocher, frequently observed dilatation of the 
capillaries, particularly those of the goitrous nodules He noted within 
the nodules, and especially at their peripheries, that the capillaries 
became greatly dilated, even becoming cavernous spaces Von Sinner ° 
studied these dilated vessels more extensively and figured one of the 
areas, which closely resembled a cavernous hemangioma She also 
noted the association of the condition with the formation of hematogenous 
hyalin (“Kautschukhyalin”), as previously described and figured by 
Wiget Wegehn® has briefly desciibed the entity in his excellent 
monograph and figured one of these unusual areas of cavernous blood 
vessels (his fig 63) Thus far we have lieen able to find no other 
leferences m the literature Apparently, the condition does not occui 
in diffuse goiters If it did, it would seem that it should have been 
recognized before, particularly m view of the large numbers of thyroid 
glands that are being lemoved in this country 


REPORT or CASE 

Histoiy — A housewife, aged 46, entered the University of Chicago Clinics on 
Nov 5, 1928, complaining of a recent speech disturbance and weakness in her 
right arm and leg After examination, her condition was regarded by Dr Roy 
Grinker as due to a transient hemiplegia, probably subsequent to the rupture of a 
small cerebral vessel The blood pressure was high, 230 systolic and 130 diastolic, 
and there had been some edema about the ankles There was present a large 
nodular and cystic goiter, involving particularly the right lobe and isthmus 

The patient’s mother had a goiter that did not require operation At the age 
of 23, the patient first noticed an enlargement of the neck during pregnancy and 
following the birth of her first child This increased in size during the second 
pregnanc\ and after the birth of her second child At the age of 26, she had a 
partial thyroidectomy, in which the left lobe was removed The enlarged right side 
and isthmus, however, remained and slowly increased in size During the past few 
years, there was increasing dyspnea on exertion, with an occasional mild stridor, 
and likewise slight d>sphagia, particularly when the patient swallowed rather laige 
or irregular masses of food There was moderate compression of the cervical 
veins, with some congestion She noticed cardiac irregularity at times and also 
that the heart was rapid However, she was not aware of the symptoms of 
thyrotoxicosis as ordinarily recognized 


6 Von Sinner Virchows Arch f path Anat 219 279, 1915 

7 Wiget Virchons Arch f path Anat 185 416, 1906 

8 Wegehn in Henke-Lubarsch Handbuch der speziellen pathologischen 

Anatomic und Histologic, Berlin, Julius Springer, 1926, vol 8, p 219 ^ 
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Physical Examination — Roentgen films of the chest were made, which demon- 
strated calcification within the wall of a large cyst and an intrathoracic extension 
of the goiter on the right The trachea was shaiplj^ deviated to the left and com- 
pressed by this partially intrathoracic lobe The cardiac area was estimated as 
40 per cent oversize There was albuminuria Owing to the recent vascular 
accident, the patient was not regarded as a good risk, and operation, while con- 
sidered advisable because of the partial intrathoracic goiter and the pressure 
symptoms, was postponed for some months The basal metabolic rate w'as essen- 
tially normal, plus 12, and remained about the same, save for an elevation to plus 
18 just previous to operation 

Opciation and Subsequent Com sc — On March 6, 1929, the right lobe and 
isthmus were removed under local anesthesia There was a marked fall in blood 
pressure, from 220 sjstohc and 110 diastolic to 132 systolic and 82 diastolic during 
the luxation of the intrathoracic lobe, wdiich arose from the right side of the 
isthmus and extended into the superior mediastinum 6 cm below the clavicle 
Convalescence w'as uncomplicated save for hoarseness, and the patient was dis- 
missed on the sixth daj following the thyroidectomy During the luxation of 
the partially intrathoracic lobe under local anesthesia, huskmess of the voice 
de\ eloped This continued after operation, and laryngoscopy on the day following 
revealed that the right vocal process was fixed in the cadaveric position Recoverv 
did not ensue, and one 3 ear later, in spite of the disappearance of hoarseness, the 
patient had a paralyzed right vocal cord The trachea, however, had returned to 
Its normal position and was of normal caliber The basal metabolism was plus 3 
on Oct 18, 1929, with the pulse rate 80 per minute and the blood pressure 150 
systolic and 110 diastolic in the basal state 

Pathologic Obscivations — At the time of operation, one of us (P A D) 
was making a thorough study of our goiter material In removing large numbers 
of blocks of tissue for section from the various parts of both excised lobes, and 
examining them, he discovered the unusual pathologic condition that we report 

The goitrous tissue, removed as two separate lobes of approximately the same 
size, w'eighed a total of 410 Gm The lobes w'ere similar m gross structure, each 
containing a spherical, firm-w'alled, cystic mass about 5 cm in diameter in the 
superior portion (fig 1) The W'alls of the cysts w'ere stiff and fibrous, varying 
from 1 to 6 mm in thickness Each contained calcified granules and plaques 
Within the cy'sts w'as a firm, elastic, almost rubbery substance, ranging in color 
from yellow^ to greenish-brown (fig 1, K) This was slightly adherent to the 
w'dlls of the cy'sts Wiget called this substance “Kautschukcolloid,” but stated 
that It arose from ervthrocytes, after hemorrhage Von Sinner’s chemical studies 
show'ed that it was essentiallv hematogenous hyalin and not derived from the 
glandular colloid, hence it has since been called hematogenous hyalin (“Kautschuk- 
h\alin”) The remainder of the goitrous tissue, constituting its greater part, con- 
sisted of numerous large and small, firm, colloid nodules, varying in diameter 
from 2 mm to 4 cm Within some of these nodules there was evidence of hemor- 
rhage (fig 1, A), both old and recent The thyroid gland tissue between the 
nodules was scanty and largeh fibrous 

klicroscopic sections from different portions of the tw'o excised lobes revealed 
that the nodules w'ere colloid, wntli both large and small follicles The inter- 
nodular thvroid gland tissue show^ed evidence of hvperplasia, with extensive areas 
in the colloid or resting stage Groups of thyroid gland alveoli, lined by tall 
cuboidal to columnar cells, and with scanty or totally deficient colloid content, 
were in close proximity to extensive groups of larger alveoli wnth colloid filling 
their distended luinina Portions of some sections show^ed close intermingling of 


CURTIS-DELANEY—CA VERNO US HEM ANGIECTASIA 


583 


the two types of alveoli It is of interest to note that the colloid of many of the 
larger alveoli displayed a conspicuous vacuolization at its periphery Fibrosis, 
edema and hyaline changes were common, and there were numerous hemorrhages 
into the stroma There was frequent lymphocytic invasion Special fixations and 
special staining procedures showed contrasting mitochondria-nch and mitochondria- 
poor alveolar cells 




I 

Fig 1 —The excised isthmic lobe, hemisected to show the cyst (above) with 
hematogenous hyalm (“Kautschukhjalm”), K The intrathoracic portion, com- 
posed of colloid nodules, is below A sectioned nodule, N, reveals fresh hemor 
rhage 


Although areas of car ernous hemang.ectasia (fig 2) were observed m both lobes 

they were far more common in the intrathoracic portion of the isthmic lobe and it 

n as in this location that the material to be described and figured was found ’in the 

poserior portion of the region representing the thjroid capsule, there was con 
siderablc increase in the white, fibrous connective tissue of the stroma Withm 
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this were several rows of moderately large, round to oval thjroid aheoli, with a 
generous colloid content, conspicuouslj' vacuolated The branches of the inferior 
thvroid arteries in this region showed marked arteriosclerotic changes (fig 3) 
Inside this glandular tissue, which was changed hy pressure atrophj, was a thick 



Fig 2 — Ca\ernous dilatation of blood vessels at the margin of a colloid nodule 
r\ithin the intrathoracic portion of a partially intrathoracic nodular goiter 


capsular lajer of fairh dense, white, fibrous connective tissue in which were man> 
small capillaries and occasional small groups of thyroid gland alveoli The inner 
margin of this fibrous tissue la^e^ gave rise to large trabeculae that separated 
extensive areas of hemangiectasia These dilated blood spaces were of widely 
varving sizes with thin trabecular walls lined bv endothelium klanv of the larger 
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spaces were divided into smaller blood-containing compartments by thm strands 
of fine connective tissue lined bv endothelium Some contained distinct capillaries 
free among the blood cells Recent organized fibrin thrombi were numerous 
These were usually small in comparison with the capillary spaces and were but 
partially obstructive The blood in the dilated vascular spaces interestingly dis- 
played erythropoietic tendencies , normoblasts were numerous Cells of the 
myelocvtic series could not be identified, although mature leukocytes were 
plentiful 



Fig 3 — Arteriosclerotic changes within one of the inferior thyroid arteries m 
the region of the carernous hemangiectasia 

COMMENT 

In consideimg the nature of this pathologic condition, we have 
pinnaiily the problem of its origin Did the cavernous blood spaces 
ongmate b} prolifeiative changes of the blood ^essels within the 
goitei. or Aveie they formed by a dilatation of pieexisting vessels, 
associated with some obstruction to the outflow of blood In short! 
was It hemangioma oi hemangiectasia^ There was but little evidence' 
either m those cases which have been described or m our case, that 
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there ^^ere associated proliferative changes of the vascular walls On 
the contrary, the surrounding vessels showed degenerative changes, 
with obliteration of the lumina and thickening of the walls rathei 
than those neoplastic changes associated with true hemangiomas Theie 
were several factors that indicated that the dilatation was subsequent to 
an obstruction First, the cervical ^elns were large and distended, as 
the result of piessure of the mtrathoracic i:)ortion of the goiter This 
resulted m venous congestion within the goiter, as noted at the excision 
The growing nodule and likewise the obliterative lascular changes 
themselves possibly resulted in an increase of the venous pressure 
The thyroid gland is the most vascular of the larger organs of the bod} '' 
There was also marked hypertension with the increased vascularity 
It IS thus understandable how obstruction to the venous outflow might 
have caused capillaiy dilatation Similai conditions howevei, occui 
frequently in goiter, and the condition that \ve aie presenting is appai- 
ently rare Possibly it is more fiequent than has been recognized 
In the case of hepatic hemangiectases, Moise suggested the persistence 
of capillaiies that noimally undergo legressive changes Both Wiget 
and von Sinnei noted the piesence of associated “Kautschukhyahn” 
degeneration The presence of hematopoiesis within the ca^elnous 
blood spaces aigues foi a slownng of the circulation as blood couised 
thiough them This has frequently been recognized in cavernous 
hemangiomas 

In conclusion, it ivould appeal that the condition is mechanical in its 
origin and should be regaided as a local hemangiectasia lather than as 
a neoplastic growth of goitious blood vessels 

9 Tschuewskv Arch f d ges Physiol 97 280, 1903 

10 Moise Bull Johns Hopkins Hosp 31 369, 1920 

11 Schmieden Virchows Arch f path Anat 161 373, 1900 



Laboratory Methods and Technical Notes 


A METHOD OF PRODUCING CHRONIC FOCAL 

INFECTIONS '' 

V H Moon- MD and F W Konzei mwv MD Philadelphin 

In expenments beanng on the pathogematy ot bactena the visual 
methods of animal inoculation are entirely at laxiance with coiiditions 
occurring in tlie human body The conditions resulting from intra- 
venous or subcutaneous inoculation ha\e little in common with the 
presence of infected teeth tonsils or other foci of chronic infection 
111 man. Usually animals so inoculated either succumb or recover 
promptlv rarelv do they manifest the evidences of chronic focal 
infection 

Several methods haNe been dewsed for producing chronic foci of 
infection in animals Rosenow and Meisser ^ removed the pulp from 
root canals in teeth implanted bactenal inoculanon in the canals at 
the apexes then closed the canals as in ordinary dental procedures 
In dogs so inoculated there developed manifestations of disease similar 
to the clinical phenomena obsen-ed in patients Dochez and Shennan - 
in their invesugations on scarlatina produced cliromc foci b\ injecting 
a mass of soft agar subcutaneously and inoculating it with bactena 
Rhodes and Apfelbach® devised the method of implanting surgically 
small bits of bone impregnated with bactena into the spleen or else- 
where m dogs They reported the pioducnon of certain phenomena 
resembling chronic focal infection m human subjects 

A new method both simple and efrecnve is the subiect of tins report Appli- 
cators of cotton similar to thoie commonh used tor throat swabs are maoe or 
no 20 or 22 rustless wire ratlier than on wood The cotton i« wound rather 
loosely so tliat moderate force w dl slip it oft tlie wore A trocar and cannula are 
inserted into tlie region to be inoculated The trocar is tlien withdraw-ii leaving 
the cannula in place The cotton applicator is dipped into the material to be 
inoculated and is inserted tlirough tlie cannula The swab is pushed bevond the 
end of the cannula tlien on wathdrawing tlie wire tlie end of tlie cannula pushes 
off the cotton into tlie ussue or cavitv desired to be mtected The caiuiula is 
tlien withdrawn 

SuDmitted for publication Tub 11 1930 

' From tlie Department ot Pathologv Jefferson Medical College 

*This work was made possible bv funds irom tlie Martin Research Foundation 

1 Rosenow E C ano ileisser J G The Production of Urinan Calculi by 
the Devntahzation and Infection of Teetli in Dogs with Streptococci from Casek 
of Xephrohtlnasis Arcli Int. Med 31,808 1923 

2 Dochez A R and Shennan L Tr A .\m Phvsicians 39 lop 1924 

3 Rhodes G B ana Apfelbacli C W J Infect Dis 43-215 1928 
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The method is merely a simplified procedure foi implanting infec- 
tion in a porous foieign substance within the tissues The foreign 
substance serves to maintain the infection against effective body resis- 
tance The method is well suited for producing chronic foci in subcu- 
taneous and intramuscular areas and in the body cavities By exposing 
the abdominal viscera the infection may be implanted easily m the 
spleen, liver, gallbladder oi other structuies In such instances, a 
smallei cannula and con espondingly smaller applicators are used In 
small animals a spinal puncture needle of laige size makes a suitable 
cannula The cotton swab, on fine stiff wire, is wound small enough 
to pass readily through the lumen of the needle In some experiments 
a small intravenous inoculation, consisting of the sediment from 1 or 
2 cc of a twenty-four hour broth culture, was made at the time of the 
implantation of the infected cotton plug 

Dogs are so resistant to ordinar}^ inoculations that they are seldom 
used for the purpose Chronic foci are readily pioduced in them by 
this method When inoculated with streptococci, masses of inflamma- 
tory granulations, from 3 to 5 cm m diameter, develop in a few weeks 
On examination weeks oi months later the organism inoculated is found 
in large numbers in the mass about the cotton plug Occasionally it is 
found in the blood and m the substance of other organs St) eptococcus 
hemolyticns and Sti eptococcus viudans have been recovered m pure 
culture regulaily after from six to ten months’ implantation 

Most of the animals under experimentation have received the 
inoculation intrapentonally Contrary to expectations, such inoculation 
has no tendency to produce generalized peritonitis, except in rare 
instances when a viscus has been punctured The peritoneum in ani- 
mals, as in man, is highl}^ resistant to oidmary methods of infection 
The cotton plug is promptly surrounded by folds of the omentum and 
an immediate local inflammatory reaction results m a growing mass of 
infected granulation tissue Such a mass situated in the peritoneal 
region is a suitable source for the absorption and dissemination of 
infection oi its products to other parts of the body 

The pathologic conditions found in animals inoculated by this 
method have been varied A report dealing with iheumatic lesions 
will follow The method is described in the hope that it may be of 
use to those who are interested in chronic infections 
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YELLOW FEVER 

A riLTRABLE \aRUS DISEASE 

LEON BUCHBINDER, MA 

KEW "iORK 


“YYitli the publication of the conclusive paper of Stokes, Bauei and 
Hudson^ in 1928, the eia of speculation as to the nature of the etiologic 
agent in yellow fever, lasting almost half a century, apparently drew 
to a close From 1880, when Freire leported a staphylococcus, until 
1901, when Durham and Myers =* described a bacillus, at least six other 
organisms were held to be the cause of the disease Undoubtedly, most 
of these so-called discoveries were greatly influenced by the pure culture 
method of isolating bacteria desciibed by Koch in 1882 As the disease 
had been proved to be infectious, and since seveial diseases by that time 
had been ascribed to filtrable agents, it does not now seem strange that 
Reed, Carroll and Agramonte ^ after the failure of their predecessors 
to name a correct bacterial agent, should have attempted to filter the 
causative virus However, their results, too well known to be described 
m detail here, seemingly closed the field to fuithei endeavor Never- 
theless, in 1919, Noguchi® described his Leptospna ‘icfet aides (mtei- 
logans) as the causative agent His work was accepted, and the 
organism was named in the textbooks as the cause of yellow fever, 
but this theory soon met with opposition and now appeal s to be perma- 
nently abandoned since the report of Stokes and his collaboiators, which 
confirmed once more the oiiginal work of the American Commission 
in 1900 

EPIDEMIOLOGY 

It IS well known that yellow fever is a disease existing in endemic, 
epidemic and sporadic foim The woik of Maichoux and Simond,® 
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published in 1906 which has been amply confirmed, showed that the 
disease was endemic m those countries wheie adult Acdes aegypti 
could live the whole year through, that it was epidemic m those countries 
where the mosquitos could survive part of the year, and that it was 
sporadic in those places where a focus of infection was set up by 
iminigiants infected aboard ship or m some foreign country They also 
demonstiated that the vnus was propagated in endemic aieas by benign 
cases in children, and m epidemic aieas b} infected mosquitos acci- 
dentally admitted to the country The same authois stated that no 
race appeared to possess natural immunity, nor did any age group, and 
that the disease was benign m children and severe m adults Hanson," 
111 a statistical report on an epidemic in 1921, found the lowest death 
rate between the ages of 5 and 15, however, the highest rate was in 
children between the ages of 1 and 3, and the incidence of infection 
seemed to be slightly higher in males than in females 

INSECT VECTORS 

One of the principal observations made by Stokes, Bauer and 
Hudson,^ and since confirmed b\ Mathis, Sellaids and Laigret,® 
Aragao " and Hindle,^® was that yellow fever is transmissible from 
man to monkey and from monkey to monkey by the bite of A acgypti 
A aegyph is the mosquito which w'as found able to transmit the experi- 
mental disease from man to man by both the American and French 
Commissions and has accordingly been accepted as the insect vector 
of the disease An excellent reMew on the historical aspects of the 
relation of insect vectors to yellow' fe\er has been recently wnitten by 
Agiamonte* With the rebirth of investigation in 1927 it is not sur- 
prising that new' possible A'cctors w'ere found Accordingly, Bauer 
in 1928 named thiee new' species that he found capable of transmitting 
the infection from rhesus to rhesus They w'ere A hiteocephahis, 
A stokcsi and Ei ctinopodifes chi ysogasfci The experimental infection 
w'as caused by biting m each case, and also by injection of a macerated 
suspension of the last named insect Since then eleven new species 
able to transmit the infection have been described A viitatus, A 
afucanus and A sunpsom transferred the infection, both b}' biting and 
b}' injection according to Philips- A scapidaus, A seiiatiis and 

7 Hanson, H Am J Trop Med 9 233, 1929 

8 ^Mathis, C , Sellards, A W , and Laigret, J Compt rend Acad d sc 
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10 Hindle, E Brit J 1 976 1928 
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A tacnioihynchns, reported b}* Davis and Sliannond^ have been infec- 
tious b} injection in all instances and also in the case of the first b} 
biting A VI Vans, A mgiiccphahis, A puvctocostahs, Cule.x thalassius 
and Taenwihynchus afncanus have been able by injection, in all cases, 
to transmit the infection, as recentl} announced b} Philip The last 
named could also infect b} its bite 

On the othei hand, the following mosquitos ha\e not been able to 
produce the disease either by biting or by injection A apecoat genius, 
A longipalpis, A zvclmani and C nebulosus, according to Bauer, “ 
A hastatus, as reported b\ Davis and Shannon, and Anopheles 
ganihiae, according to Philip Davis and Shannon also announced 
doubtful results with C quinquefasaatus It is interesting to recall that 
111 1906 Alarchoux and Smiond ® obtained negative results in man with 
A tacnioi hynchns and also ■with A scapidaiis, Psoiophoia cibafa, 
P ciliata and P poshcata The significance of the successful w^ork 
reported by the miestigators named in the preceding paragraph is 
made clear b} the recent observation of Hudson and Phihp,^^ who 
show^ed that rhesus monkeis experimentally infected could transmit 
the disease to mosquitos tw’^o days before the onset of symptoms By 
analog) it may be that human beings, before they themselves have 
become sick, can and ha\e transmitted the infection to some of these 
tree-breeding mosquitos hitherto not considered as actual insect vectors 

It IS generally assumed that the female mosquito is the intermediate 
host, and so most, if not all, of the experimentalists have used that sex 
for their wmrk How^e\ er Aragao recentl) made twm interesting and 
perhaps significant contributions, namel), that the males of A aegypfi 
are capable of transferring the experimental disease and that if infected 
females are kept with uninfected males, the latter acquire the ability 
to infect monkeys On the other hand, if infected males are harbored 
111 the same container as uninfected females the latter too become 
infected The significance of the last obseivation is evident 
the disease can be transmitted from insect to insect w itliout the necessity 
of the intervention of a human host, as has hitherto been believed neces- 
sar) Theoreticall) , then, it is possible for the virus of yellow fever 
to be present in a gnen vicinity without an) clinical or subclinical cases 
existing The possibility of an outbreak of yellow’’ fever in India is a 
conclusion that might be drawm from the recent wmrk of Dinger, 

13 DaMs, X C, and Shannon, R C J Exper Aled 50 803, 1929 
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Schuftner, Snidjeis and Swellengiebel/^ who ha\e found that an Indian 
species of A aegypfi is capable of transmitting the disease to monkeys 
of the species Macaciis ihesiis As the species is indigenous to that 
countiy, the stage is set for a possible epidemic More recently Pettit 
Roubaud and Stefanopoulo/® working with species of the same insect 
from Ja\a, Tunis and Cuba, reported similar success, and pre\iousl} 
Hmdle,^® working with an Indian strain, was able to do the same but 
in neithei investigation were the positive lesults legularly obtained 

It has been known since the beginning of the century that mos- 
quitos cannot infect human hemgs b) biting until the twelfth day after 
an infectious meal This obser\ation has been corrolioi ated 1)} Stokes 
Bauei and Hudson,^ and by Bauer and Hudson,-^ who found, m their 
experimental woik on monke 3 '^s, that the extimsic peiiod Avas from eight 
to sixteen days or shghth longer No developmental c\cle of the 
viiub. with a possible nonmfectious stage m the mosquito has been 
mentioned m the hteratuie Moreo\er, it has been shown by Bauei and 
Hudson.-^ Aiagao,'’ Aragao and da Costa Lima -- and Davis and 
Shannon that maceiated mosquitos, during the entire so-called 
extrinsic incubation peiiod and different bod} paits such as the head 
thorax and abdomen and e^en the dejecta for pait of the incubation 
period, are infectious for monkeys by injection However, the question 
as to wh} the saliva is nonmfectious for at least eight days has not lieen 
answered Perhaps, according to some piehminary work b) Aragao and 
da Costa Lima, the answei lies in the fact that this secretion is actuall} 
infectious at an eailiei time than has been believed In a pieMOus 
leport — the} had shown that a watery suspension of the feces of an 
infected insect placed m the conjunctival sac or on the unabiaded skin 
m the inguinal legion can sometimes produce jellow fever in the 
rhesus Accordmgh , m an experiment to determine the minimum 
incubation period m mosquitos, -■* m which the possible error of fecal 
contamination was obwated they were able to show that this period 

17 Dinger J E Schuffner W A P , Snidjers E P , and Swellcngrebel, 
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could be as low as four days Howevei, the} have not, in one attempt, 
repeated their lesult and final decision must be held in abeyance 

A question which has aiisen in the minds of present investigators is 
How long does a mosquito remain infectious after a blood virus nieaP 
The answer appears to be that infectivity is lifelong , as demonstrated 
by Stokes, Bauei and Hudson," Hindle,"" Aiagao and da Costa Lima -- 
and Davis and Shannon,-^’ the whole insect or various parts theieof, 
such as the head, thoiax, salivary gland, hemocehc fluid, abdomen, 
ovaries, midgut and hindgut, are infectious for the periods of time 
studied The maximum survival time of the viius reported foi any 
single expel iment was 113 days, reported by the first named authois 
Incidentally, no statement has been found m the published works that 
the virus is harmful for the mosquito and so bungs about its demise 
A second question asked is Do adults transmit the infection to their 
progen} ^ The answer is in the negative Marchoux and Simond ® 
reported successful transfer of infection fiom the adult mosquito to the 
first generation However, Rosenau and Goldberger and more 
recently Stokes, Bauer and Hudson," Philip and Da\is and Shannon 
obtained negative results 


YELLOW FEVER CONTROL 

In 1911, Boyce-" said that if in areas in which yellow fevei was 
present piped watei supplies were installed the disease would soon 
disappear This statement is still held to be true, as evidenced by the 
methods of control employed At the beginning of the centuiy, such 
methods as the destruction of larvae in endemic areas, the screening of 
domiciles, the destruction of mosquitos m the homes of the sick, the 
prevention of breeding by mosquitos on shipboard and the quarantine 
of immigrants from endemic and epidemic areas were resorted to 
In the last decade, emphasis has shifted to other measuies In areas 
of endemic and epidemic disease, according to Connoi and Hanson,=» 
the primar} steps taken are the heimetic sealing of water receptacles 
wherever possible and the placing of bottom-feeding fishes in cisterns, 
wells and water barrels and top-feeding fishes in fountains In addition, 
in epidemic areas, as reported by Carter and Dunn and Hanson,^" 
the mosquito-breeding areas are destroyed in ports, centeis of travel 
and large towns 
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THE NATURAL INTECTION IN MAN 

The clinical manifestations of yellow fevei have been too well 
desciibed in the past to need lepetition heie"- Howevei, in the last 
few years some new diagnostic aids have been repoited Davis and 
Buike stated that doubtful cases can be diagnosed by injecting into 
a monkey blood taken during the eaily febrile peiiod and then observing 
the lesult of the inoculation Aragao ® also mentioned a method of 
postdiagnosmg doubtful cases If some convalescent serum is injected 
into a monkey and followed m twent 3 ^-four hours b} a certainly fatal 
dose of virus, the animal should survive if the disease is yellow fever 

111 the past few years, clinical studies of the urine were reported b}' 
Penido,®* of the cerebrospinal fluid, by Lacorte and A^illela,“° of the 
coagulability of the plasma, by Vellard and Vianna , of the serum 
alexin, by da Costa Cruz,®" and of the heart, bj^ Chagas and de Fieitas 

Instances of cerebial complications were pointed out by Hanson 
and more recentl}^ b)'^ Theiler Similai sjnnptoms ha\e appeared in 
numerous filtrable i irus diseases,'*’^ but the cause of this manifestation is 
a matter of dispute 

In 1890, Councilman^® described the inoibid anatomy of the liver 
and kidney Since then the pathologic changes have also been well 
described by Otto and Neumann,®® da Rocha Lima,^® Elliott®® and otheis 
Moie recently Hofifmann,^^ Klotz and Simpson,'® Hudson""’ and 

32 Footnote 4 Bojce (footnote 27) Otto, M , and Neumann, R 0 Ztschr 
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Cannell^" ledesciibed the changes in various oigans Intianuclear 
inclusions described a short time since will be considered in the dis- 
cussion of the experimental disease 


THE EXPERIMENTAL DISEASE IN ANIMALS 

Stokes, Bauei and Hudson,^ in 1928, fiist reported the successful 
transmission of }ellow fevei from man to Macacus ')hesus Their woik 
has been amply verified by Aragao,® da Cunha and Muniz,'*® Mathis, 
Sellaids and Laigret,® Sellaids and Hmdle,*® Pettit, Stefanopoulo and 
Aguessy °° and Ivuczynski and Hohenadel,®* and the rhesus has become 
the animal of choice m yellow fever research An interesting fact in 
this connection is that most, if not all, of the successful tiansfeis of 
the infection from man to monkeys have been with the blood 
from lelatively benign cases, whereas attempts to tiansmit the disease 
with mateiial from severe cases have generally resulted in failure®® 

Other monkeys have been found susceptible to yellow fever by 
several routes of infection with various infectious mateiials A tabu- 
lation of monkeys that have been found to be sensitive is as tollows 
Macactis swiciis, by Stokes, Bauei and Hudson,* whose lesults were 
confiimed by Pettit, Stefanopoulo and Kolochine,®® M cynomolgns 
and M spcciosus, by Aragao,® the susceptibility of the first named being 
confirmed by da Cunha and Muniz and by Pettit and Stefanopoulo, ®* 
Cebus maa occphalus, by Davis and Shannon,®® Ateles atci , Satimu 
scxwea and possibly Lagothnx lagotnca, by Davis,®® and M mnuns, 
by Pettit and Stefanopoulo In 1907, Thomas ®® obtained apparently 
positive results with the chimpanzee, but Stokes, Bauer and Hudson,* 
working with the same animal, had doubtful success Mosquitos and 
monkey tissues containing the viius have been employed to infect 
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monke}S Infected insects weie allowed to bite the monke}s or their 
inaceiated and emulsified bodies weie injected into the animals®" The 
subcutaneous mtraperitoneal, mtrahepatic and percutaneous routes have 
been used foi infection -nith monkey blood oi seium taken during the 
first da} s of fever, when virus is found in those tissues, or with organs 
such as the liver, kidney, spleen and brain of animals dead of yellow 
fever®" That \ery small amounts of virus can produce infection has 
been definite!} established The bite of a single mosquito or the injec- 
tion of 1 cc of a 1 1 000 000 saline suspension of macerated mosquito 
or monke} blood virus has proAen fatal 

In contrast with the relative ease with which monkeys can be infected 
by organs of animals dead of the disease, it has not as yet been found 
possible to infect these animals with oigans of human beings dead of 
}eIlow fe^ei,®" all successful transfers fiom man to monkey having been 
obtained b} means of blood virus No explanation foi this phenomenon 
has been advanced 

The disease in monkeys is similar to that in man, and the incubation 
period IS generally from one to fifteen days, although it is sometimes 
slightly longer The tennmal stage of fatal cases is marked by extreme 
prostiation and subnormal temperature, most animals dying in from 
four to ten days ^ Some authors have considered 104 F as a significant 
tempeiature, although it has been shown that animals often have died 
of yellow feier without ever having a febrile reaction®* Recently 
Pettit and Stefanopoulo corroborated this observation 

The pathology is similar to that of man,®® and as m the human dis- 
ease, nuclear inclusion bodies are found 
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A number of piimates mid. lower aiiiiiials liave been found to be 
lefractory to yellou fevei Rabbits, white mice, white lats, puppies, 
kittens, goats and several species of Afiican monkeys are insusceptible, 
according to Stokes, Bauer and Hudson^ Psetidocehus aaaiae, as 
repoited by Aiagao,® and Papio sphinv, Cei copifheats callitnchus, 
Cyiwcephalus Jwinadiyas and Co copithecns guseoviudis, as stated by 
Pettit and Stefanopoulo,®" resist infection 

However, Theiler a shoit time since leported successful transfei 
of the vnus to white mice He claimed that by the intracerebral, intia- 
spinal and intia-ocular loutes, he had passed the virus through this 
species at least foit}-two times and had secured a fixed virus He was 
not as successful, however, with the intiapeiitoneal and subcutaneous 
routes At death, virus was recovered from the brain, spinal cord, 
peiipheral nenes and adrenal glands There were few macroscopic 
changes in the dead mice, except foi hemorrhage into the stomach, 
which occurred in about 50 pei cent of the cases The significance of 
this adaptation of the virus to the brain is not as yet clear, although it 
IS a well known fact that some filtiable viiuses can be readily adapted 
to that organ Herpes simplex, vaccinia, labies and, as shown moie 
recently, psittacosis®® are capable of pioducing death in some piimates 
01 lower animals following intiaceiebral inoculation 

Kuczjnski and Hohenadel recently reported successful transfei of 
the infection to guinea-pigs, although da Cunha and Muniz and 
Mathis, Cazanove and Bacque,®® among others pieviously reported 
negative results with the same animal 


INTRANUCLEAR INCLUSIONS 


Tones ‘® in 1928, first described inclusion bodies in the nuclei of 
the liver cells of diseased monkeys Howevei, Stokes, Bauer and 
Hudson,^ in refeiiing to the pathology of ihc';ns liver cells, said that 
“m some specimens the nuclei of altered cells contained small acidophilic 
gianules,” and in 1890 Councilman^® in a pathologic desciiption of the 
liver apparently also saw these bodies Tones’ work on the rhesus was 
verified b} Cowdiy and Kitchen®® and b) Penna and de Figuerndo 
The former found nuclear inclusions in the adrenal glands and showed 
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also that the inclusions exist in human liver cells The latter observation 
was confirmed by Toires and by Hofifmann Recently Theiler,"*® in 
his woik on the mouse, said that in the brain “the ganglion cells undergo 
necrosis and theie are invariably present eosinophilic nuclear changes 
resembling those present in the liver of man and monkey dead of yellon 
fever and described as inclusions by Torres and Cowdry ” 

The inclusions are diagnostic for the experimental disease m mon- 
keys, being almost constantly present, although Cowdr}’- and Kutchen 
found them in only ten of thirty-seven specimens of human liver 
Torres'® also reported the inclusions as being laie in the human 
disease 

In the experimental infection, the acidophil changes are found m 
animals killed on the first daj of the febiile reaction and continue to 
increase until the period of hypotherniy is reached In recovered ani- 
mals, no tiace of the inclusions are found, and the oigans usually hare 
a noimal appearance,"® a fact that may explain why recovery from the 
disease usually has no sequelae Torres reported that his inclusions 
corresponded to those described for herpes zoster, symptomatic herpes, 
varicella and virus III, and Cowdiy and Kitchen stated that their 
inclusions were of the same general type as those of heipes, chickenpox, 
submaxillar)'’ disease and virus III, but different in detail Intranuclear 
inclusions were not found in mosquitos (Cowdry and Kitchen which 
might be an explanation for the fact that the virus has no effect on the 
insect 

IMMUNITY 

Active Immunity — It has been known foi a long time that human 
beings who have recovered from benign or severe attacks of yellow fever 
seldom suffer recuirences, and that immunity lasts a long time, if not 
for life Experimental confirmation of this fact was presented recently 
111 the work of Bauer and Hudson and their collaborators and that of 
Saw)er Kitchen Frobisher and Lloyd"® The technic of this work is 
as follows A small quantity of serum from a human being who has 
recovered from the disease is injected into a iliesiis monkey a shoit 
time before the animal is infected with a fatal dose of virus If the 
monke) survnes the injection of the virus oi has only a very mild 
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illness, the seium is i eg aided as having piotective piopeities By the 
use of this method it has been shown that seiums taken from human 
beings as late as twenty-three or even twenty-six years aftei lecoveiy 
from the disease can protect monkeys 

It IS not surpnsmg in view of these facts that monke} s which have 
recovered fiom the experimental disease are immune to further infec- 
tion This has been shown by Davis, Hurdle,^® Sawyer and his 
collaboiators and others 

The Flench Commission (Marchoux, Sahmbem and Simond®°) in 
1903 showed that human vn us-containing serum heated at 55 C for five 
minutes and virus-containing blood kept undei a petrolatum seal for 
eight dars protected human beings against the disease Recently 
Frobisher showed that monkey virus-containing serum heated at 60 C 
for twenty minutes and injected in large quantities protected animals 
of the same species, although no passive protective propeities were 
demonstrated m the serums of these monkeys Using the same animals. 
Hurdle and Pettit, Stefanopoulo and Kolochine corroborated the 
observation on the piotective properties of virus attenuated by storage 
Hindle also protected monkeys by the injection of diluted virus and 
prepaied vaccines of formaldehydized or phenol-glycei mated livers and 
spleens of monkeys dead of the disease, which protected the animals 
when they were tested for immunity as late as six months after vacci- 
nation Aragao ® used this vaccine in Brazil on 300 people with no 
untoward results, and Hmdle himself stated that he intended to submit 
his vaccine to a practical field test 

Passive Immunity — It has been shown that serum of artificially 
immunized animals, as well as that of recovered human beings, as men- 
tioned, exhibits protectne properties In 1928, Pettit, Stefanopoulo 
and Frasey prepared antiserums by the injection of monkey virus- 
containing livers into such naturally refractory animals as the horse and 
monkeys of the genus Cynoccphaln-s and of the genus Cci copithecus 
If some of this serum was mixed with a fatal dose of virus and thirty 
minutes later injected into susceptible monkeys, or if the viius and 
serum weie injected separately, the monkeys were protected Later 
the same authors prevented the death of monkeys by the use of the 
serums as late as five days aftei the experimental infection 

Antibodies That neutralizing antibodies are present in immunized 
animals n as pointed out in the work mentioned in the preceding para- 
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graph, and a shoit time ago Theilei confiimed this observation when 
he noted that both human and monke}'^ immune serum could neutralize 
mouse A irus-contaming biam It is almost unnecessary to reiterate 
that piotective antibodies are present m the serums of recovered human 
beings 

There is some controversy as to the piesence of alexin-fixing anti- 
bodies In 1928, Aragao reported negative results, using as antibody 
human convalescent serums taken from eight to fifteen days after 
recoveiy, and as antigens either human seiums tal^en on the fiist and 
second days of lUness or phenolated saline emulsion of monkey )^ellow 
fever liver However, in 1929, Frobisher claimed successful results 
m 78 per cent of his attempts to demonstiate the same antibodies He 
used both human and monke}^ convalescent and immune serums as 
antibody, and as antigen a saline suspension of monkey yellow fever 
Iner and spleen Nevertheless, he reported unsuccessful results with 
the precipitin and nonspecific agglutination tests As antigens for his 
precipitin tests he used urine of monkeys which had succumbed to the 
disease, aqueous extracts of monke}’’ liver and alcoholic extracts of the 
liver and heart For the nonspecific tests he used as antigen various 
members of the ptotcus group of organisms members of the colon- 
typhoid group and various species of micrococci The antibody used in 
both tests was the same as m the complement-fixation tests 

As regards the presence of any local immunity, Hindle reported 
that the liver and the spleen of recoveied animals protected other 
monke} s against infection, whereas the brain and the kidney did not 
This author stated it as his belief that protection was not secured by 
the residual -virus remaining in these tissues but that the phenomenon 
IS an example of special tissue immunit} However, the spleen and the 
liver are two organs that do harbor virus during the disease, and it 
has been shown that fowlpox virus is recoveiable from fowls immune 
to that disease, and more lecently, that vaccine virus is lecoverable 
fiom animals immune to that virus Certainly there is no local skin 
immunity, as shown by Frobisher,"® who repoited negative results using 
}ellow fever serums, virus-containing tissue extract and fiesh virus- 
containing blood m sick, recovered and normal monkeys 

The possibility of a state of hypersensitiveness to yellow fever virus 
was also pointed out by Hindle He cited the case of four monkeys 
that had had mild infections and had recovered and had then been 
h} perimmunized without an}'’ untoward reaction On letestmg these 
animals with the -v irus over a period of from two to seven months after 
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the last injection, they all died with some symptoms of yellow fevei 
However, the course of illness lan only for two days, a much shorter 
peiiod than m normal animals experimentally infected, and no viius 
was recovered from their oigans In contrast with these monke}S, two 
otheis that had also been hypei immunized did not react when tested at 
the same intervals 

THE VIRUS 

As the strains of jellow fever virus now in use have been isolated 
both in Africa and m South Ameiica, it has been of interest to ascertain 
whether or not they are identical, so far as the means for detei mining 
their unity permits That there is no discernible difference has been 
readily proved This was shown by cross-immunity tests in monkeys, 
with strains from both continents, by Aragao ° and by Sawyer, Kitchen, 
Frobisher and Lloyd , and by cross-protection tests with convalescent 
serums by Hudson, Bauer, Philip and Davis,^^ by Sawyer, Kitchen and 
Frobisher,^® b)' Davis and b}'^ Theilei and Sellards Klotz and 
^ Simpson^® and Hoffmann®® showed by anatomic compaiison that the 
lesions of the liver weie identical m human beings dead of the disease 
in Africa and m the Western Hemisphere Cowdry and Kitchen®® 
showed that the inclusion bodies were also identical 

Blanc, Cammopetros and Giroud ®® could not protect human beings 
against experimental dengue fever by injections of yellow fever serums 
prepared in rabbits or obtained fiom human convalescents, thus showing 
that these two viruses are not related 

Since It has become apparent that the causative agent belongs to the 
ultramicroscopic group, the effects of various chemical and ph}sical 
agents on it have been determined in an attempt to classify it with the 
other filtrable viruses Frobisher^® showed that mercuric chloride 
1 7,500, hexylresorcinol 1 1,500, phenol 1 150 and sodium oleate 
1 150 did not inactivate the virus after contact at 30 C for thirty 
minutes He also asserted that under the same conditions the virus was 
inactivated, but not necessarily killed, by the following eosin 1 300, 
liquor cresohs compositus (U S P ) 1 200, sodium oleate 1 5oi 
formaldehyde 1 15 and ethyl alcohol 1 6 Recently, Hindle and 
Findlay showed that the virus never survived for twenty-four hours 
if kept at a pu range of from 3 to 4 

The effect of heat on the yellow fever virus, which was originally 
studied by Marchoux, Sahmbem and Simond,-® who found that a 
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temperatuie of 55 C m five minutes clestio}ed serum virus, was 
reinvestigated by Fiobishei He showed that virus-contaming serum 
heated at 60 C foi ten minutes was inactivated, but that heating at 55 C 
foi ten minutes did not always render it nonmfectious This authoi 
also stated that tempeiatures below 55 C could not be relied on to 
inactivate the virus m ten minutes, but that desiccated viius-contammg 
blood heated at 50 C for ten minutes in one case was able to produce 
yellow fever in a monkey after a prolonged period of incubation 
Virus-containing seium exposed to the air for forty-eight hours loses 
its virulence, as shown long ago by the French Commission, but suiface 
tension reducents, such as 0 7 per cent sodium oleate and 0 07 per cent 
hexylresorcinol, have no effect, as repoited by Frobisher"® The lattei 
also obtained indifferent results with expeiiments in cataphoresis, but 
Hindle and Findlay more recentl}'^ showed that the virus carries a 
negatne chaige at a pn of from 5 2 to 7, and that its iso-electric zone 
ranges from pn A 2 to pn 

That the Mrus of yellow fever is filtrable has been known since the 
oiiginal work of the American Commission, which was confirmed b} 
the French Commission and by Rosenau, Parker, Fiancis and Beyer®® 
More recentl}, Stokes, Bauer and Hudson confirmed this woik as 
regal ds viius contained in serum, but could not filtei the viius contained 
in mosquitos if they used a macerated saline suspension of the insect 
However, Sawyer and Frobisher,®® in repeating the latter work, found 
that if the maceiated mosquitos were suspended m serum rather than 
111 saline solution, the viius would pass the filter 

Maichoux and his collaborators in 1903 showed that if defibi mated 
human blood containing vii us was kept undei a petrolatum seal, the virus 
would lemain liable foi five, but not for eight da}s This work was 
confirmed by Aragao,® who found that the laiiis in human blood did 
not sunive longei than nine days, if the blood was kept in the icebox, 
and b} Saw 3 ^er, Llo 3 "d and Kitchen ®® The latter showed that the 
causative agent, when preserved, acts in a manner similar to that of the 
othei members of the group of filtrable iiruses They state that if 
monke 3 virus, either of the blood or of the Iner, is frozen and dried 
111 \acuo and then kept in a sealed glass container in the icebox, it 
remains liable for at least 154 days, and if dried m the nonfrozen 
state, the results are practicall 3 '- the same Previous to this, Hindle ^® 
reported that diied virus if kept in vacuo in the icebox would be virulent 
for at least three months, and Pettit, Stefanopoulo and Kolochme 
also reported that the 3 '^ presen'^ed their virus on ice, in the form of dried 

88 Rosenau, J Parker, H B , Francis, E , and Bergen, G E Bull 
Yellow Fever Inst 1904, no 14 (published 1905) 

89 Sawj'er, W A , and Frobisher, M , Jr J Exper Med 50 713,1929 

90 Sa\\jer, W A , LloAd, W D M, and Kitchen, S F J Exper Med 
50 1, 1929 



BVCHBINDER— YELLOW FEVER 


603 


blood Sawyei and his collaborators'”’ showed that if the viius is 
stored in 50 per cent glycerin, it will lemain virulent for 60 days, 
and viable, but not virulent, foi 100 days Theilei confirmed this 
work He found that mouse virus-containing biain kept at from 2 C 
to — 4 C in 50 per cent glycerin was viable aftei 50, but not after 
100, days, and that virus containing brain kept at — 8 C suivived 
for at least 160 days 

Cultivation of the Vvus — Since the beginning of the centuiy, when 
It was shown that the iirus of 3 ’-ellow fever was filtrable, no one, except 
Noguchi ® and his collaborators, had been able to isolate a visible micro- 
oiganism until 1929 In that year Kuczynski and Hohenadel®^ claimed 
to have isolated an organism, Bacillus hepatodysti oplncans, from cul- 
tures of their 3 ''ellow fever material, which the 3 '^ claimed lepiesented a 
phase of the life cycle of the virus and produced the typical disease in 
monkeys and guinea-pigs Then work is too recent to have received 
extensive confirmation or denial, but m 1930 da Costa Ciuz'’- repoited 
negative results m an attempt to produce yellow fever in monke 3 ^s with 
Kuczynski’s bacillus Da Costa Cruz expressed the belief that the 
organism belongs to the diphtheioid group Lewis,®^ whose work 
showed that the virus could suivive in certain mediums for twelve days 
at 37 C, said that if, as pieviousty mentioned, 0 000,001 cc of blood 
could cause an infection in monke 3 S and if the viius could suivive at 
37 C for that length of tune, Kucz 3 mski’s success could be traced to 
the fact that he might always have carried over some virus in his sub- 
cultures 

No attempts at piopagation of the viius in tissue cultuies have been 
reported 


91 Kiicz^nski and Hohenadel (footnote 51 ) Kuczynski, M H , HohenadeJ, 
B and MacClure, E Klin AVchnschr 8 1960 , 1929 , 9 108 , 1930 Tr Roy Soc’ 
Trop Med & H\g 23 439 , 1930 

92 Da Costa Cruz, J Coinpt rend Soc de biol 102 610 , 1929 



Notes and News 


University News, Appointments, Promotions, Resignations, Deaths, etc 
— Henr-v Fraser, formerly director of the Institute for Medical Research, Federated 
Mala}" States, has died at the age of 57 He contributed to the knowledge of 
beriben and d 3 sentery 

Howard T Shaughnessy has been appointed chief of the laboratories of the 
State Department of Public Health of Illinois 

In the department of pathologj" of Albany kledical College, Kiyoshi Hosoi 
has been appointed assistant professor and Karl Voldeng Littauer fellow in 
pathologj" 

Charles B McGlumphy has resigned as professor of patholog}" and bacteriology 
in the Universitj of North Dakota to become pathologist at the Deaconess Hospital, 
Evansville, Ind 

At Jefferson Medical College, Philadelphia, Harold L Stewart has been 
appointed instructor m pathology and Starling C Yinger research fellow 

F W Konzelmann has resigned as assistant professor in Jefferson Medical 
College to accept an appointment as pathologist to the Temple University Hospital, 
Philadelphia 

It IS reported that Henry Stuart Willis of the Johns Hopkins University 
School of Medicine has accepted an appointment as pathologist at the Maybur\ 
Sanatorium, Northville, Mich , in the place of Max Pinner 

E O Jordan, professor of bactenologj" in the University of Chicago, has been 
elected a member of the board of scientific directors of the International Health 
Division of the Rockefeller Foundation 

C W Muehlberger has been appointed chemist to the coroner’s office of Cook 
County (Chicago), thus succeeding the late Ralph W Webster 

Supplement III of Acta pathologtca et imci obiologica scandmavica, is issued in 
honor of Thorvald Madsen’s sixtieth birthdaj This supplement also constitutes 
^olume 20 of Commumcations de I’lnstitut set othe) apique de l’£fat Danois 

Hedley Duncan Wright, reader in bacteriology in the University of London 
and assistant editor of the Joianal of Pathology and Bactci lology, has been 
appointed to the chair of bacteriology in Sydney Universitv 

Alvin E Belden, William F Lawrence and Edna E Nicholson are announced 
as the successful candidates for the research fellowships of the National Tuber- 
culosis Association for 1930-1931 

In the University of California, Charles L Connor has been promoted to 
professor of pathology and Max S Marshall to associate professor of bacteriologj 

Society News — At the meeting of the American Medical Association in 
Detroit, G Novy and Malcolm H Soule were awarded a gold medal for an exhibit 
illustrating respiration and dissociation of bacteria 

At the recent meeting of the American Association for the Study of Goiter at 
Seattle, William F Rienhoff, Jr, of Johns Hopkins University, Baltimore, received 
the annual award of S300 for the best essay dealing with the problem of goiter 

Matheson Foundation — The income of §600,000 bequeathed by the will of 
William J Matheson will be used largely for the support of medical research 
It IS reported that the study of epidemic encephalitis, an international survey of 
which w’as provided for by Dr Matheson m 1927, will be continued 

Ward Burdick Research Gold Medal — This medal, which is presented 
annually b\ the American Society of Clinical Pathologists for the outstanding 
piece of research done b^ one of its fellows, was aw^arded this jear to H J Corper, 
Den\er, for his work on isolating and culturing the tubercle bacillus Dr Corper 
was also made president-elect of the American Socieh of Clinical Pathologists at 
the recent convention in Detroit 


Abstracts from Current Literature 


Experimental Pathology and Pathologic Physiology 


The Time of Ovulation as Checked bv the Recovery or Ova from the 
Fallopian Tubes Q U Newell, Edgar Allen, J P Pratt and L J 
Bland, Am J Obst & Gynec 19 180, 1930 


The authors describe a method for collecting ova by irrigating fallopian tubes 
at laparotomy, which they recommend as being likewise useful in determining the 
tubal patency Ninety patients were selected for operation at a time m the 
strual cycle shortly after ovulation The latter was estimated to occur on the 
twelfth or thirteenth day after the onset of the last menses Five ova were iden- 
tified when sectioned, and their morphology will be described in detail 


A J Kobak 


Anterior Hapophasis in the Pregnant and Nonpregnant States A R 
Bacon, Am J Obst & Gynec 19 352, 1930 

Although Ascheim and Zondek have demonstrated an increased amount ot 
hormone in pregnant Avomen which they believe arises from the anterior hypoph- 
ysis, Bacon’s work does not entirely support this The latter, on the assump- 
tion that if the theories of the former were correct, has compared grafts of 
fresh pituitary glands of pregnant and nonpregnant cattle, in infantile mice A 
pi ion, if the views of Ascheim and Zondek are correct, smaller grafts from 
pregnant cattle should suffice in producing estrus-hke changes in the engrafted 
animals Bacon did not find this, and m fact the hypophyses of pregnant cattle 
were somewhat poorer in their hormone content Two possible conclusions can 
be made from these experiments, namely, that the hormone hypophyses is not the 
sole seat of the formation of hormone, and that perhaps a different mechanism 
of hormone factors prevails in cattle ^ j 


The Action of Histamine on the Bronchioles and Pulmonary Vessels 
OF THE Guinea-Pig M E Field and C K Drinker, Am J Physiol 
93 138, 1930 

The vasoconstriction of the pulmonary vessels and the bronchoconstriction that 
follow the injection of histamine could be readily separated only by the use of very 
small quantities, with which there was obtained a rise of pulmonary pressure 
without bronchial constriction The latter phenomenon was obtained with doses of 
from 0 0001 to 0 01170 mg of histamine per kilogram of body w'eight, the former 
alone, with doses ranging from 0 000093 to 0 00310 mg per kilogram 

H E Eggers 


The Influence of Inorganic Iron on the Anemia of Rice Disease in 
Pigeons O W Barlow, Am J Physiol 93 156, 1930 

The anemia that develops in pigeons on a polished rice diet as the result of the 
deficiency m vitamins was not affected by the addition to the diet of inorganic iron 
m the form of ferrous carbonate m amounts ranging from therapeutic to toxic 
Actually this anemia does not appear to be due to any deficit of iron in 
the body, as it is associated Avith considerable increase m the disposition of hemo- 
siderin m the liver Since this same effect is shown, though to a less degree bv 

S alf regarded as at least one causative factor RemedJ 

of all the knovn deficiencies of the polished rice diet is without effect on 
disease picture, except that of a deficiency m vitamin P ^ ^ 

to be the single 'primary caLa^tue faS^of ffifdisea^e ^ 

H E Eggers 



606 ARCHIVES OF PATHOLOGY 

The I^FLUE^CE of Vitamin B on the Inanition Anemia and Bacteriemia 
OF Rice Dise-^se in Pigeons O W Barlow, Am J Physiol 93 161, 
1930 

The se\eral phenomena of rice disease m pigeons — loss of weight, anemia and 
bacteremia — m hich show a definite parallelism, are not due to the rice diet as such , 
for they may be duplicated, even exaggerated, by the feeding of any synthetic diet 
free from vitamin B Individual pigeons vary in their requirement of vitamin B, 
and with normal animals voluntary starvation plays a large part m this variation , 
previous fasting or inanition resulting from previous vitamin B deficiency increased 
the amount of the vitamin necessary to restore the balance m weight or blood 
picture "While there is a sufficiently close parallelism between bacteremia and 
the development of anemia to suggest a possible causal relationship between the 
two, there are enough divergences to suggest the operation of other factors as well 
Addition of lactose to the deficient diet affected both the bacteremia and the anemia 
favorabh, possibly m part by the lessening of intestinal toxemia 

H E Eggers 


The Effects of X-Rays on the Adrenal Gland F T Rogers and C L 
Martin, Am J Physiol 93 219, 1930 

In dogs with one suprarenal gland excised, the direct application of the x-rays 
Mith an intensity estimated as three and one-half times the erythema dose in man 
was without any effect on the remaining gland except for causing a slight fibrosis 
There was no functional disturbance during a period of observation of from three 
to twelve months Application of from six to eight doses was without observable 
functional effect for three months With excessive doses, symptoms of suprarenal 
deficient appeared gradually after a lapse of several months, with a gradual onset 
of muscular -weakness, depression of metabolism and terminal lowering of blood 
chlorides In the exposed gland, a heavy dosage of the x-rays caused degenerative 
changes, which appeared first m the medulla and then m the cortical portions, wnth 
an extensne diffuse fibrosis tt t- 


PoisoNOLS Fishes and Fish Poisonings, with Special Reference to 

Ciguatera in the West Indies E W Gudger, Am J Trop Med 10 
43, 1930 

Certain poisonous fishes have developed spines for stinging or laceration, and 
m connection wuth these stings have developed glands secreting poisons These 
are comparable to the fangs and poison glands of venomous snakes, and like them 
function as protective devices Probably, also, these glands, like those of the 
snakes, have by a perversion of metabolism been developed out of what would 
normallj have been perfectly harmless organs Such fishes poison men onlj 
w'hen the^ sting them Comparable is the poisoning which comes from the injection 
of the blood serum of a fish into the blood stream of a mammal and, by inference, 
of a man As already indicated, this is an experimental operation and is of no 
concern here 

Finallj, there is the fish poisoning by ingestion of the muscular or other 
tissues of the fish, the ciguatera of the West Indies Here we have undoubtedly 
tw'O forms of poisoning — that by ptomaines formed in the partially decomposed 
tissues of the fish, and that by toxins secreted in various organs but particularly in 
the ovaries and less notably in the testes at the breeding season In the literature, 
as m ordinarj medical practice, the two kinds of poisoning are almost hopelessly 
entangled 

From what has been said, it is clear that in the disease called ciguatera there 
is an interesting, and, so far as the West Indies are concerned, an almost virgin 
field for im estigations by modern clinical and chemical procedure for the differen- 
tiation of these tw'O kinds of poisoning, and for putting the treatment on a sound 
scientific basis 

Author’s Summary 



ABSTRACTS FROM CURRENT LITERATURE 


607 


The Physiologic Effect or Nonliving Testis Grafts Carl R Moore, 
J A M A 94 1912, 1930 

The spermatozoon motility test provides a means of revealing the presence of 
testis hornione m guinea-pigs for periods as short as ten days , yet by means of 
this test It has been impossible to detect any hornione liberated from two autoplastic 
grafts of whole testis in subcutaneous pockets 

In the rat, a cytologic study of the prostate gland and seminal vesicles affords 
dependable methods of detecting the absence of hormone for periods of from 
three to five days Here, also, two autoplastic grafts of whole testis in subcutaneous 
pockets failed to delay the onset of castration changes for as short a period as 
two days 

The autoljsis of nonviable testicular grafts does not liberate hormone in amounts 
that can be detected by any means at present known Furthermore, the testis 
hormone is not stored within the body, but is excreted by the kidneys A con- 
tinuous supply IS necessary to maintain the secondary sex characters in a normal 
condition 

There is no known acceptable evidence that nonviable testicular grafts, i e , 
grafts that fail to incorporate with the body and actively secrete, exert any imme- 
diate or remote beneficial effect on the host organism 

Author’s Summary 

Tissue Metabolism (the Respiratort Quotient or Normal and Diabetic 
Tissue) Henry B Richardson, Ephraim Shorr and Robert O 
Loebel, J Biol Chem 86 551, 1930 

The rate of oxidation in excised renal or muscular tissue of the dog vanes 

within narrow limits, and is about the same as is found m the intact organ m 

situ The respiratory quotients of normal tissues are intermediate between 1 and 

0 7, and imply the participation of fat m the oxidation The average respiratory 

quotient of renal or muscular tissue taken from depancreatized dogs was 0 7 to 

0 75, indicating either no oxidation of carbohydrate, or at most a small amount 

These observations conflict with the theory that carbohydrate is essential as the 

immediate fuel for muscle and with that theory of diabetes which holds that 

the waste dextrose originates from fat a . ^ 

Authors’ Summary 


Nature < 1 x 0 Role of Fatty Acid Essential in Nutrition G O Burr and 
M M Burr, J Biol Chem 86 587, 1930 

In the rat, fat-free diets produce extensive, even fatal, renal degeneration The 
disease resulting from fat-free diet is not cured by saturated fatty acids but by 
linoleic acid, either pure or in olive oil, lard, corn oil, egg lecithin, etc The 
important conclusion is reached that Imoleic acid is essential in nutrition 


Heterogenous Leukocytes as a Vehicle for Therapeutic Agents P 
Spaxier, Beitr z Klin d Tuberk 73 210, 1929 

Dead cells and heterogenous cells are retained and destroyed m the lungs If 
heterogenous leukocytes are introduced into the venous system, they are retained m 
.he tags S.„c. leukocytes can absorb certain therapeubc agents” , Ss bt " 
use heterogenous lenkooytes as vehicles for therapeutic material It is expeLd 
that, thus administered, therapeutic material may come in closer contact ,viS 
pulmonary lesions and mav be retained there for a longer time than , 

modes of administration ^ usual 

Myx Pinner 
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Pathologic Anatomy 

Vari\ of the Umbilical Cord Fred L Ad\ir and R E McDonald, Am J 
Obst & Gvnec 17 836, 1929 


The case reported is one of ruptured umbilical variN and adds one to the four 
cases which the authors found recorded ^ j 


Nodllar Fibrosis of the Spleen Associated with Filaria Loa Osk\r 
Klotz, Am J Trop Med 10 57, 1930 

Groups of microfilariae aggregate m the spleen of some cases of infection 
caused by Ftlaua loa These areas of localization are associated wuth an infiam- 
mator}^ reaction and fibrosis A tissue eosinophiha accompanies the filarial inflam- 
mation These reactions in the spleen may be analogous to the external chronic 
Calabar swellings Author’s Summary 


Giant Cell Tumors of the Spine J V Santos, Ann Surg 91 37, 1930 

Laminectomy on a wdiite man, aged 27, re\ealed a dark purple mass on the 
dorsal aspect of the dura mater extending from the second lumbar to the tw^elfth 
thoracic vertebra and into the surrounding muscles This case represents the 
tw'enty-third of giant cell tumor, which w'ere most frequent in the lumbar region, 
although the cervical and dorsal vertebrae may also be involved 

Richard A Lifvendahl 

Sarcoma of the Thvroid Gland I Arons, Ann Surg 91 44, 1930 

A 3 5 cm node in the right lobe of the thyroid gland w'as found in a patient, 
aged 58, who had a paralysis of the recurrent laryngeal nerve but no evidences 
of hj'perthyroidism The microscopic picture was that of fibrosarcoma From the 
literature, it is recorded that pressure effects on the surrounding anatomic structures 
are not unusual and that metastases have occurred in the bones, intestines, liver, 
kidney, lung and regional lymph glands Richard \ Lifvendahl 


Changes in the Intrahepatic Ducts Followhng Cholecistectomv J E 
SuTiON, Jr, Ann Surg 91 65, 1930 

Fifteen days following the removal of the gallbladder in dogs the intrahepatic 
ducts showed epithelial disintegration, stratification of the epithelial cells, bud 
formation and epithelial exfoliation Forty days after operation there were folds 
projecting as villous-hke structures and high columnar epithelium similar to that 
of the wall of the gallbladder instead of the low columnar epithelium, as normally 
lines the ducts Richard A Lifvendahl 


On the Formation of Epithelioid and Giant Cells R S Cunningham, 
E H Tompkins and J S Law'Rence, Bull Johns Hopkins Hosp 46 323, 
1930 

The subcutaneous injection of guinea-pigs wuth olive oil containing yellow 
phosphorus caused the production of large numbers of tj'pical epithelioid and giant 
cells, which w'ere indistinguishable from those m tuberculous lesions 

Authors’ Summary 

Studies on Vital Staining H P Smith, J Exper Med 51 379, 1930 

Brilliant vital red injected into the blood stream of dogs is slowly taken up 
bi phagocjtes m various parts of the body, but eventually an equilibrium is estab- 
lished, after w'hich the concentration as measured in the plasma remains almost 
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constant for long intervals of time This equilibrium can be disturbed by injecting 
more dye and m this case the phagocytes resume ingestive activity, apparently 
with normal or nearly normal vigor This activity continues until a rather large 
part of the newly injected dye has been removed, and as the reaction again slows 
up, one notes that both plasma and tissues contain more dye than before It is 
difficult to be certain that the distribution ratio of dye between plasma and tissues 
remains unaltered with dosage, but evidence indicates that for nontoxic doses, at 
least, that is approximately true This study of this partition ratio is complicated 
by the fact that the liver slowly excretes dye into the bile and this helps to reduce 
the amount of dye m the body Partial correction for this factor can be made 
by ascertaining the output of dye in dogs with a biliary fistula The latter studies 
show that elimination of dye into bile is relatively less efficient when large doses 
of dye are given to the animal than with smaller dosage This undue retention 
of dye in the body with large dosage helps to maintain the dye concentration in 
the plasma at unduly high levels These peculiarities in excretion of the liver 
have an important bearing on the physiology of that organ in general, and in 
addition they also have an important application in connection with the theory 
of “blockade of the reticulo-endothehal system ” It is now obvious that prolonged 
retention of dye m the blood stream does not of itself prove that this group of 
phagocytic cells is “blocked” against the entrance of foreign material Altered 
excretion by the liver, kidney, etc , must be ruled out before one can accept such 
data as evidence of “blockade ” Author’s Summary 


Studies on Vital Staining H P Smith, J Exper Med 51 395, 1930 

When large amounts of brilliant vital red are injected into the blood stream of 
dogs, the dye is gradually removed from circulation, and most of it is deposited 
m numerous phagocytic cells which are scattered throughout various organs and 
tissues The dve occurs largely in the form of tiny red granules crowded together 
in the cytoplasm of these cells If Niagara sky blue, a closely related dyestuff, 
IS injected, it too is taken up and stored in these same cells It is shown that 
the presence of red dye in the tissues does not inhibit the cells from taking up 
the blue one The normal ability of the phagocytes to take up Niagara sky blue 
is observed also when this dye is injected simultaneously with brilliant vital red 
This normal response toward the blue dye is seen even though the phagocytes are 
busied at the same time in the process of engulfing and storing the red dye These 
experiments show that it is difficult if not impossible to “block” the cells with 
one dye so that their ability to take up another is even slightly impaired The 
two dyes employed in these studies are shown to be particularly suitable for 
experiments of the sort here reported . , „ 

Author s Summary 


Congenital Dislocation of the Hip HAT Fairbank, Bnt T Sura- 17 
380, 1930 . ^ 

The study was founded on thirty-five museum specimens, comprising forty-six 
dislocated hips and fifty open operations The primary fault was found to be the 
poor development of the upper margin of the acetabulum, including malformations 
of the cotyloid ligament, the cartilaginous margin and even the bone As the con- 
dition progresses the acetabulum later assumes a triangular shape with a sharn 
straight and not uncommonly undercut edges, the cavity being filled by cartilaee 
or fibrofatty tissue Secondary changes include a triangular outline of the obturator 
foramen and an increase in the public angle, the ilium is shorter and broader than 
normal and a false acetabulum forms on the dorsum ilii which may be located high 
low anteriorly or close to the sciatic notch The tuber ischii shows rouSemng and 

cr„s.o„ and hpp.n. adn„s The ,e„,„ral nech ,s nsn:,,“ 2^?™; 
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than normal and is associated Avith varying degrees of co'va vara The capsule 
migrates upward, blends with the periosteum of the acetabulum and becomes 
thickened The ligamentum teres is frequently absent in cases of long standing 

Richard A Lifvendahl 

Spontaneous Rupture or the Normal Spleen H Bmley, Bnt J Surg 
17 417, 1930 

A large subcapsular hematoma of the spleen was found in a white man, aged 20, 
who presented no history of an injur 3 The microscopic picture of the organ was 

Richard A Lifvendahl 


A Remarkable Meckel’s Diaerticulum H B Yates, Bnt J Surg 17 456, 
1930 


In a woman, aged 37, who was three months pregnant, was found a huge tumor 
mass that filled the entire right side of the abdomen, and was covered by peritoneum 
on the anterior aspect and the right side The posterior surface was located 
directly on the posterior abdominal wall It is described as a rising 8 cm proximal 
to the ileocecal valve, forming a huge diverticulum, the walls of Avhich, micro- 
scopically, presented the picture of the ileum, except that the muscles were hyper- 
trophied and there was very little lymphoid tissue The contents consisted of 


brown fecal material 


Richard A Lifvendahl 


Strangulated Internal Hernia in a Retro-Appendicular Paracecai 
Pouch C Donald, Bnt J Surg 17 463, 1930 

A partially collapsed, hernial pouch, 10 by 9 cm , was found on the inner side 
of the ascending colon just above the ileocecal junction extending to the line of 
attachment of the mesentery proper Its anterior wall was thin and vascular, and 
fused to It posteriorly was the appendix which was pointed toward the spleen The 
cecum was not fixed posteriorly, the pouch being located on its inner border This 
sac contained 16 inches (40-64 cm ) of congested ileum The hernia was associated 
with an ileo-appendicular fossa of funnel shape, with the fold running from the 
terminal 2 inches (5 cm ) of the ileum to the appendix itself, losing itself on the 
anterior margin of the hernial opening The other fossae of this region and 
the embryologic aspects are discussed Richard A Lifvendahl 

A Solitary Plasma-Celled Maeloma H Rogers, Bnt J Surg 17 518, 
1930 

A tumor, 4l4 by 2l4 inches, ivith a honeycombed appearance, led to the sponta- 
neous fracture of the right femur in a Avhite man, aged 34, There was a cavity 
filled with a soft, white material which consisted, for the most -part, of plasma cells 
Reexamination of the same material during the two following operations showed 
only a structural matrix or ivell formed fibrous tissue or vascular granulation 

Richard A Lifvendahl 

Tharoid Metastasis in Bone W K Connell, Bnt J Surg 17 523, 1930 

In two women, aged 45 and 50, respectively, a large tumor mass was noted in 
the occipital region Microscopic examination revealed a fetal type of adenoma 
In the thj’^roid gland of each patient there Avas a walnut and a hen’s egg sized mass 
From the literature it was noted that the bones, particularly the sternum, vertebrae, 
ribs, humerus, femur, pelvis and clavicle, are the structures most frequently 
imohed When occurring in the cranial bones, the metastases tend to follow 
the suture lines _ . ^ 

Richard A Lifvendahl 
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Gener-vlized Osteitis Fibrosa with Parathyroid Hyperplasia A M 
Dree NAN, J Path & Bact 33 65, 1930 

A case is recorded of osteitis fibrosa with cystic changes in the bones and a 
large mass of parathyroid tissue The bone changes consist of absorption of 
existing trabeculae replacement of preexisting bone by fibrocellular tissue, with 
or without calcification of this tissue, and formation of osteoid tissue and new 
bone In places where loss of original bone is marked, e g , in the lower end ot 
the tibia, areas of hemorrhage occur with invasion by fibrocellular tissue and giant 
cells (osteoclastic type), giving rise to the so-called cystic areas, although many 
of these are really solid masses but deficient in bone tissue The distribution of 
all these changes is general throughout the skeleton, but the type of change in 
any part v aries considerably, e g , tibia as compared with humerus or with skull 
As alreadv mentioned, the bony changes in this case are exactly the same as those 
described "in the case of Dawson and Struthers There is nothing in the history 
to suggest a cause for the condition The thyroid changes are degenerative and 
are unlikely, per se, to have any relation to the bone disease, as changes of this 
type are often found unassociated with any bone lesions The failure to find 
normal parathyroids is interesting The mass of abnormal parathyroid tissue 
present in the position of the right lower parathyroid would seem to be either 
tumor growth or hyperplasia of the preexisting gland to compensate for the absence 
or loss of the other parathyroids In Dawson’s case, the parathyroid mass was 
regarded as an adenoma of parathyroid The mass in this case seems to be similar 
as far as gross and microscopic appearances show As pointed out by Vines 
(1924), Korenchevsky (1922) and others, the relation of the parathyroids to 
calcium metabolism is still obscure, but the effect of their absence would appear 
to be somewhat similar to the effect of deficiency of vitamin A and of calcium 
Conversely, enlargement of the parathyroids has been observed in rickets and 
osteomalacia by many authors Unfortunately, the data in any one case of disease 
are frequently deficient , in this case there is no record of calcium intake or output, 
and no chemical examination of the blood or organs was attempted Therefore, 
only morphologic data are recorded Author’s Summary 

Miliary Aneurysms in the Brain F H K Green, J Path & Bact 33 71, 
1930 

A technic is described for the search for miliary aneurysms in the brain 
During an examination of the brains of ten arteriosclerotic subjects only three 
undoubted “miliary aneurysms" were found One of these could not be classified 
from the few sections obtained, the other two were shown to be respectively 
saccular (or dissecting) and fusiform Each arose from a grossly diseased parent 
trunk Tw'o of these aneurysms had ruptured, giving rise to small hemorrhages in 
the brain substance The third was completely thrombosed and lay in relation 
to a zone of ischemic softening It is suggested that miliary aneurysms only 
arise where atheroma involves the media of an artery to an extreme degree The 
process responsible for the production of “saccular” aneurysms would appear to 
be a stretching and rupture of the necrotic intima and media leading to effusion 
of blood into the Virchow-Robin space, and followed by condensation and distention 
of the adventitia The latter may undergo secondary rupture, and so Rive free 
communication between the lumen of the parent artery and the surrounding tissues 
In this wa) mihary aneurysms may be responsible for some cases of cerebral 

Smng m ,he° tan'' cause foe, ot .sehem,c 

Author’s Summary 

Disseminated Encephalomyelitis of the Dog Ithf 
AER\oo^ Form of Cvnijve Distemper”^ T V 
Pdgh, j Path & Bact 33 79. 1930 ^ ^ Perdrau and L P 
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(the “iier\ous form of canine distemper”) The parts of the central ner\ous sjstem 
where dem 3 'eImation was most commonly found were the cerebellar peduncles and 
adjacent portions of the cerebellum and of the brain stem Distemper is not 
apparentlj an essential antecedent of the encephalomyelitis, as the association of 
the two conditions was noted in only seven of fourteen cases observed The time 
interval which has been recorded in the disseminated encephalomyelitis of man 
between the onset of the acute infection and the appearance of the ner\ous phe- 
nomena is fairly constant, this has no parallel m this condition of the dog where 
It varies widely from case to case Authors’ Summary 

The Late Results of Intraveaous Injection of Colloidal Iron D F 
Cappell, J Path & Bact 33 175, 1930 

Colloidal iron injected mtravenouslj' is taken up first by certain cells belonging 
to the reticulo-endothehal system and bj certain of the circulating leukocytes m 
the same waj' as suspensoid substances, e g, carbon is Later, the iron undergoes 
transformations which result m its redistribution The most important of the 
later changes is believed to consist in the entry of iron into some compound — 
possibl}"^ a loose combination with the plasma proteins , and it is probable that this 
linking IS brought about through the activitj'- of reticulo-endothehal cells This 
looselj' bound iron is capable of passing through capillary walls, and thus iron 
storage appears later in Ijmphatic glands and m the parenchj'ma cells of the liver 
and kidnej' In the mouse, the liver, spleen and lymphatic glands are the most 
important sites of iron storage, and of these the liver contains the greatest amount 
of iron in the later stages Excess iron administered parenterally is dealt with 
similarly to excess iron derived from hemolysis occurring m the circulation It is 
important that no ill effects follow massive accumulation of iron in the liver cells 
The pancrease does not participate m the storage of iron Accordinglj’-, nothing 
analogous to the lesions of hemochromatosis m the human subject has been observed 
in the organs of animals subjected to excess iron over prolonged periods 

Author’s Summ\r\ 


Primary Diffuse Endothelioma or Soft Meninges S S V ml, Virchows 
Arch f path Anat 273 441, 1929 


A man, aged 30, suffered from increasing headaches, vomiting and attacks of 
unconsciousness, became blind, and psj'chosis of the schizophrenic type developed 
At autopsj, diffuse thickening of the soft meninges was found, with dense j'ellow 
layers along the fossae Syhn The gross diagnosis Mas chronic leptomeningitis 
Microscopicallj, the whole brain was covered bj^ strands of homogeneous round 
ovoid cells, M'hicli partty surrounded the blood vessels The brain substance M'as 


in\ aded 


Alfred Plaut 


Multiple M<^lformations in a H\poplastic Person Vojin Lazarevic, 
Virchows Arch f path Anat 273 445, 1929 

An idiotic girl, aged 13 j'ears, had a family historj' that M'as irreleiant There 
M'ere five other healthj' children At the age of 3 paralj'sis of the left arm and 
leg developed She often choked while eating, palpitations were ahvaj's present, 
menstruation had not begun The clinical diagnosis M'as spastic infantile hemi- 
plegia, mitral insufficiency and stenosis, defect of septum Death occurred from 
cerebral embolism The antomic diagnosis M'as primarj' microgjria of the right 
cerebral hemisphere, defect m the septum of the ventricles and auricles, congenital 
msufficiencj of the venous ostia, thymus persistens, hypoplasia of the arteries, 
Inperplasia of the Ij'mphatic apparatus, extensive potyposis adenomatosa of the 
large intestine , abnormal lobulation of the right lung, liver, spleen and kidneys , 
large o\aries M'lth follicular cysts, pigmented nevi of the skin 


Alfred Plaut 
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Idiopathic Necrosis in the Media of the Aorta J Erdheim, Virchows 
Arch f path Anat 273 454, 1929 

This disease is characterized by necrosis in the media wnthout any inflammatory 
reaction The picture originally was mistaken for syphilitic aortitis without accom- 
panying arteriosclerosis Defects in the media are seen through the intact, hence 
transoarent intima , they may be compared to striae gravidarum, but they are 
never purplish as m aortitis syphilitica^they are gray The wall becomes thin, 
and rupture may take place At the edge of such a lesion, defects in the elastic 
lamellae are found, the lamellae themselves may be preserved but without elastin 
The defects appear red in the van Gieson stain Cavities form, sometimes containing 
coagulated material, the muscle tissue disappears to a greater or lesser extent 
True necrosis may occur Inflammation is entirely absent 

Nearer the center of a lesion necrosis prevails in the outer layers, partly with 
coalescing but well stained elastic lamellae If one does not pay attention to the 
staining of the nuclei, one can easily overlook the necrosis In spots the tissue of 
the media is completely supplanted by connective tissue The necrotic material 
disappears slowly, m the inner layers it disappears more rapidly, probably carried 
off by the blood stream There is very little regeneration Nearer the intima, 
rarefaction of elastic layers is found without necrosis, later the muscle tissue 
disappears Thus the process in the innermost layers of the media is different 
from that in the outer strata The intima is thickened and contains newly formed 
muscle cells 

The complete absence of inflammation forces one to assume an entirely 
“humoral” removal of the necrotic material The cause for the absence of inflam- 
mation, as well as the etiology of the whole disease, is unknown Different toxic 
factors have been mentioned The disease was unknown before the World War 

Alfred Plaut 


Niemann-Pick Disease (Lipoidocellular SPLENOMnGAL\) H Smetana, 
Virchows Arch f path Anat 274 697, 1930 

In a first born Jewish girl, enlargement of the liver was noted at age of 3 months 
together with increasing brownish discoloration of the skin The blood was normal 
At the age of 20 months, the child could not sit and was unable to support her 
head She was idiotic, but not blind The spleen was much enlarged Death 
occurred from pneumonia Autopsy showed soft, edematous meninges and a firm 
brain with thick convolutions somewhat similar to a brain iff familiar amaurotic 
idiocy, a firm spleen (222 Gm), reddish- white pulp, yellowish intestinal mucosa 
and mesenteric lymph nodes, reddish-yellow marrow of the femur, and a firm, 
>ellowish-gra} Iner (1,140 Gm ) 

Large, vacuolized cells from 20 to 60 microns in diameter were found in all 
the organs, most of them having one nucleus They were numerous in the spleen, 
hver, lung, thymus, lymph nodes and brain With sudan III stain, all colors 
from light yellow to brown red were found With the Smith-Dietnch stain, 
gray to black granules were found in all the cells Doubly refractive material 
was present m large amount m the thymus, bone-marrow and lymph nodes, and 
small amounts in the ovaries, intima of the aorta and perivascular tissue in the 
brain The In er and spleen contained no doubly refractive material In the hver 
the large cells protruded into the capillaries, endothelial cells separating them from 
the Iner cells All transitions from normal Kupffer cells, containing a few 
vacuoles, to the large, completely vacuolized cells, were traced In the lun-s 
the large cells contained up to twenty nuclei and occasionally large fat dronlefs 
^ f amounts of the lipoid material resulting from the breaking 

dovn of the large cells in all the organs, were carried into the lung and thus 
vere responsible for the different appearance of the large cells in the lun^s 
Chemical examination of fresh liver snleen and hrPTn ^ mngs 

lecithin and phosphorus-containing lipoids No kerasm could found ' The^T 
ical examination is the best means of differentiating befoeen GaucheJs 
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in infants and Niemann-Pick’s disease For the Smith-Dietnch stain the author 
recommends mordanting and staining in bulk, followed by celloidin embedding 
and differentiation under the control of the microscope 

Alfred Plaut 

Experimental Steatosis or the Ete of the Chicken T Uchit\ma, 
Virchows Arch f path Anat 274 803, 1930 

The cholesterol content of the blood varies much in the chicken and more so in 
hens A detailed description is given of the distribution of fat substances in 
different parts of the cock’s eye under normal conditions and after feeding cholesterol 
oil No true senile arcus could be produced The distribution of the fat substances 
IS different from that in man or rabbit Alfred Plaut 

Universal Congenital Ht drops PI Hartmann, Zentralbl f Gynak 52 299, 
1928 

Hydrops congenitus is characterized bj anasarca, hydrops of all cavities and 
myeloid foci in liver, spleen, kidnej', suprarenal gland and intestine The etiology 
IS unknown Sjphihs is not the cause, but ma}' produce similar changes The 
frequent coincidence of congenital hydrops with maternal nephritis points to the 
existence of an etiologic connection between these conditions A toxemia for 
which the fetus is probablv responsible is regarded as the primary cause 

W C Hleper 

The Histologic Diagnosis of Cervical Erosion H U Hirsch-Hoffmann, 
Zentralbl f Gynak 52 2013, 1928 

The histologic changes present in the healing stage of a true cervical erosion 
may resemble closely carcinomatous conditions klasses of more or less undiffer- 
entiated squamous epithelial cells maj’- replace the columnar epithelium of the 
cervical glands and may fill partially or entirelv the glandular lumen A positive 
mucin reaction indicates the origin of these benign epithelial formations The 
presence of an inflammation ma} cause a certain degree of irregularity of the 
epithelial cells A correct diagnosis requires great experience 

W C Hueper 


Squamous Epithelium in Hyperplastic Endometrial Glands O Hintze, 
Zentralbl f Gynak 52 2209, 1928 

Small circumscribed areas of stratified squamous epithelium growing m nests 
or strands were found in nine cases of hyperplastic mucosa of the corpus uteri 
or in glandular polyps The squamous epithelium was present in glands, replacing 
the cylmdric epithelium, forming sprouthke projections, or filling the lumen 
completely These formations are apparently rare, if one considers the large 
material of the clinic in Berlin and the fact that these nine cases represent the 
total number observed during a five-year period As their benign character is 
not generally recognized, Hintze points to the fact that in four of his cases the 
patients remained well after a simple curettage yj P tt 


The Kidnei During Pregnancy W Nonnenbrlch, Zentralbl f Gynak 
53 514, 1929 

During pregnancy there may be a special, diffuse type of Iipoid nephrosis 
(glomerulonephrosis) in which mainly the epithelium of the mam tubules and 
especially of the glomeruli shows degenerative changes The inflammatory reaction 
is by far less marked Increase of nuclei is m general absent Blood is usually 
not present in the urine The cause is either a direct effect of a toxic substance 
on the kidne>, a conception supported by the occurrence of hemoglobin casts, or 
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the nephrosis is due to an ischemia of the glomeruli on account of arteriolar 
spasms Capillary microscopy shows the existence of spasm m the arterial branch, 
a factor considered as the cause of the hypertension in nephrosis of pregnancy 
Arteriolar spasm is also present in eclampsia affecting the vessels of the brain 
Eclampsia is not produced by the existing dyscolloidosis and cholesteremia of the 
blood The edematous fluid in eclampsia is almost free from albumin and rich 
in sodium chloride The edema may be caused by circulatory disturbances The 
function of the kidney is not, or only slightly, impaired in the nephrosis of preg- 
nane} Absolute rest and a nonirntating dry diet are recommended as a therapeutic 
measure The intake of liquids has to be restricted Large bleedings are well 
tolerated, but subsequent injections of solutions of sodium chloride are contra- 
indicated Dextrose has to take the place of sodium chloride 

W C Hueper 


Pathologic Chemistry and Physics 

The Calcium ix the Serum in Jaundice A M Snell, C H Greene and 
F W \LES, Am J Ph} siol 92 630, 1930 

In clinical cases of jaundice there was found a slight decrease of serum calcium, 
probably without significance to the patient No significant disturbance was 
found m either the amount or the proportion of diffusible calcium, nor was there 
anj correlation between either total or diffusible calcium and either serum bili- 
rubin or prolongation of clotting time There evidently is no clinically significant 
change in the relations of blood calcium during jaundice 

H E Eggers 


Chemical Determination of the Glycogen Ratio in the Bundle of His 
AND THE Cardiac Muscle in Man and in the Horse Wallace M 
Yater, Arnold E Osterberg and Hans W Hefke, Arch Int Med 
45 760, 1930 

The ratio of the percentage of glycogen in the muscle to that in the tissues 
of the conduction system was determined by a new microchemical technic in twenty- 
one hearts of human beings and in four hearts of horses The ratio of the per- 
centage of gl} cogen in the muscle to that in the bundle of His of the hearts of 
human beings varied between 1 0 50 and 1 117, with the probable average ratio 
of 1 09 The ratio of the percentage of glycogen in the muscle to that in the 
radicles of the left bundle branch of the hearts of horses varied from 1 1 95 to 
1 10 10, in spite of the much greater fibrous tissue content of the tissues of the 
conduction system in the horse Why there should be such a difference in this 
ratio between the heart of the human being and the heart of the horse cannot 
be explained at present Gl} cogen disappears slowly both from the cardiac muscle 
and from the tissues of the conduction system m specimens that are first studied 
within a half hour after death (hearts of horses), but the percentage of glycogen 
m the hearts (both of human beings and horses) varies markedly without any 
ascertainable reason 

Authors’ Summary 


The Diffusible Calcium and the Proteins of the Blood Serum in 
45^98T?930^^"'^^ Gunther and D M Greenberg, Arch Int Med 

The indirect method of calcium replacement therapy m jaundice should be 
discarded as a means of proof that the diffusible calcfum is loirin jaundiced 
patiente since a direct analytic method is available for the measurement of ?he 
Anal} tic studies of the blood of jaundiced patients show that 
here is no deficiency in the diffusible calcium of the blood serum reeSd lss n 
the degree of jaundice between icteric indexes of 17 5 and 200, and reJarSess of 
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the absence or presence of abnormal bleeding phenomena 1 he serum albumin may 
be low m jaundice The nondiffusible fraction of the serum calcium may be low 
as a result of the fall in the serum albumin The value of the diffusible calcium 
of the blood serum is a more accurate measure of the physiologically available 
calcium than the value of either the nondiffusible or the total calcium Factors 
other than the amount of available calcium, as measured by the concentration of 
the diffusible calcium, must be sought to explain the abnormal bleeding phenomena 
seen in jaundiced patients Authors’ Summary 


Water Context or Intervertebral Disks Johanna Puschel, Beitr z 

path Anat u z allg Path 84 123, 1930 

Since the shock-absorbing properties of the intervertebral disks probably depend 
largely on the vater content of the tissue, the author undertook an investigation 
of the latter at the suggestion of Schmorl, in whose institute a necropsy usually 
includes the removal of the vertebral column and of one or both femurs The water 
content ivas estimated separately for the annulus fibrosus and nucleus pulposus bj 
determining the loss of weight after drying to constant weight at 103 C A pre- 
limmarj' investigation having showm no appreciable differences in the water content 
of the A'arious disks of the same person, the determination was limited to four 
disks in each case, usually the third and tenth thoracic and the first and fifth 
lumbar TAventj-^-two cases m which the disks revealed no gross changes and four 
m which alterations Avere Ausible to the naked eje AA'ere included in the inA'estigation 
The AA'ater content is highest at birth, haA’ing an average ralue of 78 per cent 
for the ring and 88 per cent for the pulp It decreases AVith age, the loss being 
greatest during the first year of life At 3 j'ears of age, the Avater content of 
the ring is 70 per cent, that of the pulp, 76 to 78 per cent The AA'ater content 
of the annulus remains practicallj constant at from 68 to 70 per cent from the 
third year on, AA'hereas that of the pulp continues to decrease AVith age, falling 
to 70 per cent m the ninth decade Disks that appeared SAVollen and abnormally 
moist had essentially the same Avater content as normal disks of the same age 
period Disks that appeared abnormallj dry or brittle or fissured had a decreased 
Abater content O T Schultz 

Chemical Ina'estigations of the Blood After Death F Jacoby, Vir- 
choAAS Arch f path Anat 274 392, 1929 

The thrombin content after death is much loAver than during life, it decreases 
rapidly, after tA\'enty-four hours A'ery little thrombin is left Thus, late forma- 
tion of postmortem thrombi is improbable The results speak in favor of Rib- 
bert’s theor> of agonal thrombosis There are no basic morphologic differences 
betAveen intravital thrombi and postmortem clots The nonprotein nitrogen in 
the blood of the cadaver general" is high, it increases slowly The pa Avas found 
to be about 7 11 High figures for nonprotein nitrogen Avere obtained in blood 
AVith an unusually strong acid reaction The calcium figures do not differ from 
those found in the Ining subject TAventy-six bodies AA'cre examined 

Alfred Plaut 


Microbiology and Parasitology 

Fetal Bacteremia A Contribution to the Mechanism of Intra-Uterine 
Infection AND TO THE Pathogenesis OF Placentitis Alfred J Kobak, 
Am J Obst & Gjnec 19 299, 1930 

The occasional presence of streptococci and other organisms in the blood from 
the umbilical cord, sent to the laboratory for use in mediums, prompted an inres- 
tigation on a large scale to determine in AA'hat manner the fetus becomes infected 
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before or during labor Thus 374 consecutive fetal blood cultures, aseptically 
drawn from the umbilical cord m the third stage of labor, were studied Positive 
cultures were found in thirty-four cases, or about 9 per cent In most instances 
these cases were associated with a prolonged rupture of the bag of waters The 
organisms were found to be the type that usually frequents the vaginal canal in 
late pregnancies Thus it is believed that they find their way into the amniotic 
fluid from which they get into the fetal circulation The placentas were studied 
in all cases in which three cultures were positive, and also m any cases that had 
membranes undulj' long ruptured and m which there W'as suspicion of utrapartum 
maternal infection This study showed that the inflammatory reactions of the 
placenta is most often due to organisms in the amniotic -waters The organisms 
most likely break through the superficiallj placed chorionic blood vessels and 
enter the fetal circulation In most instances this was only a transient bacteremia 
with no clinical significance In a few instances of difficult birth, with a trauma- 
tism of the child from obstetrical proceduies, severe and even fatal infection 
occurred Four of the infants who died had the same bacteria in the heart blood 
as in the blood of the cord Maternal infection also may take place in difficult 

A J Kobak 


Experimental Tuberculous Meningitis in Rabbits Willard B Soper 
and Morris Dworski, Am Rev Tuberc 21 209, 1930 

The previous observation that the protective action of an already existing 
infection is manifested in the meninges of the rabbit is confirmed Tw'O rabbits 
vaccinated ivith living human tubercle bacilli successfully overcame a small intra- 
meningeal dose of virulent bovine bacilli fatal to controls Rabbits subcutaneously 
vaccinated once with heat-killed tubercle bacilli show^ed a pronounced degree of 
protection against virulent bovine bacilli injected intrameningeally This pro- 
tection was less than that conferred by living bacilli The white cell count of 
the cerebrospinal fluid following meningeal superinfection with small doses of 
tubercle bacilli was strikingly low in comparison wuth counts after similar infection 
wnth large doses Differences in the immediate white cell reaction to intra- 
meningeal infection on the part of vaccinated as compared to unvaccinated animals 
were negligble when the small dose of 200 bovine bacilli ivas employed 

H J CORPER 


An Attempt to Grow Tubercle Bacilli in Gross Tissues H J Corper 
Am Rev Tuberc 21 252, 1930 

These studies on the growth of tubercle bacilli in normal and pathologic tissues 
ha\e a practical bearing in that they offer an explanation for the inability of 
tubercle bacilli to grow directly on tuberculous tissues and excretions in vitro at 
incubator temperature, they indicate the futility of trying to increase the number 
of bacilli by this means for diagnostic purposes without overcoming the funda- 
mental obstacles to such an increase in numbers, and they point out certain 
important precautions to be observed in the application of culture methods for 
diagnostic purposes In the sulphuric acid-crystal violet-potato cylinder method 
previously recommended for diagnostic purposes, the thorough grinding or breaking 
Up of the tissues or pathologic material was more or less empirically emphasized 
as was a light well distributed planting over a number of culture tubes which 
serves to bring the bacilli into intimate contact with the potato medium At 
incubator temperature, the acid-treated tissues develop toxic autolytic products that 
destroj the tubercle bacilli, and intimate contact with the potato inEs the 
formation of these toxic products in sputum, tissues etc Thi<; ciuft -,1 it, 

I.eht o,. some of the apparent discrepances belwS Z in v vo and tb T 
prowth of tubercle bacilh and stresses the imporTaSce o' «at,ve c™.! 7 ° 

m etaluatmg gronth conditions in the body Any attempt to s ndy , “crfcol^ 



618 


ARCHIVES OF PATHOLOCy 


tions m tuberculosis by in Mtro methods must take into consideration the possi- 
bility of the formation of toMc autolytic products for tubercle bacilli bj the tissues 
under the conditions of the experiment, and, if possible, must take measures to 
obviate their formation or overcome their action by appropriate neutralizing or 
counteracting procedures ^ ^ 

H J CORPER 


The Reactions of the Tissues to the Lipoid Fractions of the Tubercle 
Bacillus Strain H37 Florence R Sabin, C A Doan and C E 
Forkner, Am Rev Tuberc 21 290, 1930 

The tissue reactions to five lipoid fractions from the tubercle bacillus are 
described All of the lipoid substances were found to give a marked proliferative 
reaction m the connective tissues, which reaction was in part specific and m part 
nonspecific The reaction may belong to the so-called foreign body tvpe 

H J CoRPER 


Arachnidism J B Ellis, Ann Int Med 3 924, 1930 

In three of five cases of arachnidism the offending spider was caught and 
identified as Lahodectus mactans, which is thought to be the only poisonous 
spider in the United States The symptomatology was practically identical in 
all of the cases burning pain at the site of the bite, followed in approximatelv 
thirty minutes by severe backache, headache, pains in the abdomen and legs, 
profuse perspiration, extreme restlessness with rapid and difficult breathing The 
s\mptoms graduallj receded but did not disappear for several days There were 
no deaths The fact that one patient, who was bitten a second time two weeks 
after the first bite, developed a much milder illness following the second bite 
caused Ellis to assume that the patient developed some immunity as the result 
of the primary inoculation Walter M Simpson 


Postvaccinal (Cowpon) Encephalitis George B Hassin and J C Geiger, 
Arch Neurol & Psychiat 23 481, 1930 

In a case observed in January, 1926, a white boy, aged 7, with a condition 
diagnosed as tetanus, had been vaccinated against smallpox two weeks previous 
to admission to the hospital Twelve days after the vaccination he began to have 
severe frontal headaches, soon followed by convulsions and lockjaw The clinical 
picture was that of a typical tetanus, the patient was treated with tetanus anti- 
toxin intramuscularly and intravenously, the condition grew worse, the tempera- 
ture rose to 107 7 F , a blood count showed 26,000 white cells per cubic millimeter, 
and the spinal puncture yielded a normal spinal fluid Respiratory difficulties set 
in, and the patient died tw'enty hours after admission Histologic studies revealed 
hyperemia of the blood vessels, mild infiltration of the perivascular spaces of the 
larger blood vessels mainly with glia cells which formed a much denser infiltration 
outside the adventitia the so-called extra-adventitial infiltration The capillaries 
show^ed no infiltrations The infiltrated areas sometimes coalesced, forming exten- 
sive islands The extra-adventitial areas exhibited no axons or myelin, the English 
authors named them areas of demyehnhtion Outside these the nerve substance 
was preserved, but the microglia was changed throughout, it was swollen and 
hj pertrophied, the processes were tumefied, shortened and reduced in number and 
the nuclei were pyknotic and hypertrophied The subarachnoid space was dis- 
tended and contained fibroblasts, Ijmphocjtes, polj blasts and macrophages The 
ganglion cells were practically normal The changes were similar to those 
described bj others but were unique in taking place within tvventj -three hours 
after the onset The clinical picture of postv'accinal encephalitis maj vary but 
the anatomic picture is the same , it differs from other forms such as epidemic 
encephalitis From the histologic studies of the case and analvsis of the views 
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as to the probable cause of the postvaccinal encephalitis, the authors come to 
the conclusion that it is not of infectious but of toxic origin, and that some toxin 
occasionallj too virulent is contained within the vaccine lymph and invades the 
bfam George B Hassin 

Coccidioidal Grand loma of thr Spinal Cord Carl W Rand, Arch 
Neurol &. Psychiat 23 502, 1930 

Coccidioidal granuloma much resembles chronic tuberculosis In California 
143 cases have been reported to the State Board of Health against 98 cases 
reported in the literature In Rand’s cases the process involved the spinal cord 
In the first case, that of a Mexican woman, aged 31, recurring pain of five years’ 
duration was followed by weakness and spastic parab'sis of the lower extremities 
with anesthesia up to the ninth dorsal segment of the spinal cord, exaggerated 
tendon reflexes, double Babinski sign and urinary incontinence Spinal puncture 
showed a partial block A coccidioidal granuloma, extradural, was found on opera- 
tion at the level of the sixth vertebra The patient recovered completely from 
the paraplegia, and there was no recurrence eight months later Histologically, 
the growth resembled tuberculous granulation tissue, and Cocadiotdes immitts was 
present, with numerous giant cells of the Langhans type In case 2, a man, aged 38, 
presented symptoms of tuberculous meningitis and infectious arthritis for about 
a year Several infected teeth, the appendix and the gallbladder were removed 
Shortly before death a quadraplegia developed which necropsy showed was due 
to a coccidioidal granuloma This Avas subdural and surrounded the cervical region 
of the spinal cord like a cuff, especially at the level of the third and fourth 
segments No apparent involvement of the cord itself was present but the pia 
was involved around the cervical cord, inferior surface of the cerebellum, pons and 
the Sylvian fissures George B Hassin 

Hodgkin’s Disease in a Child Elise S L’Esperance, J Immunol 18 
127, 1930 

Chicken inoculations of Hodgkin’s material again resulted m typical avian 
tuberculosis, and reinoculation from this into other chickens caused a more exten- 
sive tuberculosis with marked involvement of bones Cultures of material from 
a reinoculated chicken gave a pure growth of tubercle bacilli, culturally of avian 
type Treated guinea-pigs inoculated with the original material developed exten- 
sive lymphatic tuberculosis and cultures on egg mediums showed many of the 
characteristics of a growth of avian tubercle bacilli Subcutaneous inoculation 
of a rabbit wuth the original material caused no infection, as frequently happens 
with pure culture of avian tubercle bacilli Author’s Summary 

A Case of Pel Ebstein’s Syndrome of Tuberculous Origin Elise S 
L’Esperance, J Immunol 18 133, 1930 

The observations m the present case are of value from two angles First, as 

offering evidence of the avian tuberculous nature of a condition Avhich presents 

a histologic relationship to typical Hodgkin’s disease, and secondly m indicating 

that in man as well as in low'er animals, especially birds, avian infection may be 

exhibited m Aarious pathologic lesions . , „ 

Author s Summary 

Experimental Taphls Fivlr H A Reimanx, J Immunol 18 153, H A 
Reimanx and C j Wl, ibid 18 159, 1930 

The administration of mdia ink, sodium chaulmoograte, trypan blue and col- 
largol before the inoculation ot tjphus virus in guinea-pigs usually prolongs the 
incubation time and shortens or diminishes the febrile reaction of typhus fever 

The probable explanation of the results is discussed Tjphus fever in guinea- 
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pigs, rabbits and monkeys vaccinated with typhoid bacilli had no influence on the 
Widal reaction in these animals Tjphus fever had no influence on pneumo- 
coccus agglutinins or immunity m \accinafed or normal guinea-pigs 

Authors’ Summarv 


Cows I^FECTED WITH STREPTOCOCCUS EpiDEMICUS (DAVIS) W D FrOST, 
R C Thomas, Mildred Gumm and F B Hadley, J Infect Dis 46 240, 
1930 


Seventeen cows are reported in this paper which were shedding in their milk 
Sfi cptococcus epidemicus Davis Two of them were associated with an epidemic 
of septic sore throat The other fifteen cows were giving milk which was mixed 
with a considerable quantity of other milk and used as food Eight of these cows 
w'ere found, during the course of four 3 'ears, in certified herds of approximately 
1,200 COW'S, W'hich have been regularly tested at monthly intervals The other 
seven w'ere accidentalty disco\ered in small herds Our work w'ould indicate 
that COW'S infected w'lth Sti cptococcus epidemicus are rather generally and widely 
distributed, and that this streptococcus undoubted^' occurs quite generally and 
frequently in milk used for direct consumption, as w'ell as that which is used 
for cheese and butter making w'lthout producing disease The infection of cattle 
with this human type of streptococcus apparently begins as a mild disease, which 
may become ver}' severe or apparently continue a mild course There is a tendency 
lor the infected portions of the udder to lose their milk secreting function In 
the group of mild cases to w'hich most of our cows belong, there is little or no 
change from the normal in either the udder or the milk, although Sti cptococcus 
epidemicus may be shed m large numbers Of the thirteen cow’s m which the 
extent of the infection w'as determined, seven cow’s, 53 per cent, w'ere infected in 
only one quarter, four cows, 31 per cent, w'ere infected in two quarters, and two 
COW'S, 16 per cent, w'ere infected m three quarters, although the infection in the 
different quarters did not ahvaj's occur simultaneously The strains of Stiepto- 


coccus epidemicus are apparently all virulent and are identical with those strains 


isolated from epidemics from either man or cow' 


Authors’ Summary 


Dissociatiox of Organism Resembling Bacillus Vulgatus Joel G 
Wahlin, J Infect Dis 46 253, 1930 

An organism resembling B vulgatus morphologically and culturally has been 
studied This organism undergoes spontaneous dissociation The tendency to 
dissociate is not readilj' destro 3 'ed and is transmitted in the spore Two variant 
types haAc been isolated w'hich differ morphologically and culturally but not 
biochemicalb , so far as demonstrated A.uthoe’s Summara 


Endemic Taphus of the Southeastern United States (The Reaction of 
THE White Rat) Kenneth F Maxca, Pub Health Rep 44 1935, 1929 

The obserAations are interpreted, therefore, as indicating that the temperature 
rise which occurred in rats from three to six da3'S after intrapentoneal injection 
of tissues containing the Wilmington virus, Avere due, at least in part, to the A'lrus 
itself Subsequent to this time, and quite regularty up to the thirteenth day, 
although the animal AAas afebrile and gaA'e no outAA'ard eA'idence of infection, the 
A irus AA as present and AA'ideh' distributed in his bod3 It Avas demonstrated to 
be still present m the brain as late as the tAAentieth da3' after inoculation The 
fcAer curAe in rats, therefore, does not afford an indication of the course of the 
infection such as is usualh the case m guinea-pigs and monke3'S The infection 
in the rat aahs, except for a brief period at the time of onset, afebrile and 
mapparent 

During this same brief febrile period at the beginning of the infection, it A\as 
lound tint the cells lining the tunica Aaginalis A\ere being extensiAch iiiAaded 
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with the minute, Rickettsia-like micro-organisms which have been demonstrated 
to be associated with the virus These were at first almost entirely intracellular 
and apparently multiplying rapidly After a day or two, however, they were 
largely extracellular Thereafter, they disappeared entirely from this location 
It seems not unlikely that the febrile reaction ma> have been m part associated 
with this rapid multiplication of the virus m the tunica After this local reaction 
had subsided and the virus had become generally distributed m the various tissues, 
the fever disappeared and the infection ran an inapparent course 

These studies have shown that the white rat is a susceptible host to the 
Wilmington strain of typhus from the southeastern United States, and affords 
a particularly favorable species in which to study the Rickettsia-hke micro- 
organisms Author’s Summarv 

Virus III in Tissue Cultures C H Andrews, Brit J Exper Path 10 
273, 1929 

Virus III has been carried on m twenty-three serial in vitro cultures of rabbit 
testis in rabbit serum or plasma , it apjiears to have multiplied in vitro at least 
8 by 10 -• times The conditions under which inclusion bodies form m such 
cultures have been further studied Virus III will not survive nor form inclu- 
sions m cultures of immune testis m immune serum or plasma Virus III will 
not survive nor form inclusions in cultures of normal testis in immune serum 
or plasma, provided that the immune fluid is added to the tissue in the culture 
before the virus Virus III will survive and form inclusions in cultures of 
immune testis in normal serum or plasma, particularly if the immune tissues are 
subjected to a brief preliminary soaking in Tyrode’s solution If virus and tissue 
are incubated together for a short time before immune serum or plasma is added 
to culture, the virus can infect the cells and form inclusions, despite the presence 
of antibody in the fluid bathing the cell Experiments are described which seem 
to indicate that Virus III can infect cells within ten minutes at 37 C, but that 

It cannot do so even after five hours at 6 or — 2 5 C 

Author’s Summary 

Experimental Brucella Abortus Infection in Man P Morales Otero, 
Porto Rico Rev Pub Health & Trop Med 5 144, 1929 

Of five normal persons fed Biucella cultures m milk, two developed fever- 
hke undulant fever In these two cases the cultures introduced were of the 

porcine variety, the blood yielded cultures of this strain on the fifth and seventh 

day of disease respectively 

The Etiology of Serous Effusion in Artificial Pneumothorax W 
Stobie, Tubercle 11 253, 1930 

From the literature serous effusions m artificial pneumothorax may be caused 
by the local anesthetic, the cold air, too rapid filling, irritation of the gas, too 
much gas, pressure on the pulmonary vessels at the root of the lung, mtercurrent 
diseases, the introduction of minute portions of the tissues through which the needle 
has passed, overexertion, menstruation, injury of the visceral pleura, stage of the 
disease, separation of adhesions and so on, while on the opposite side it is gen- 
erally agreed that age, sex, type of disease and resistance have little or nothing 
to do w'lth the onset of an effusion Seasonal incidence has little or no effect 
on the number of cases There is one common factor, viz , the separation of 
the pleural surfaces by the inflowing gas, and the one outstanding feature m 
those 111 ivhich fluid de\ eloped was the presence of adhesions, generally in the 
upper part of the lung Extension of the disease in the other lung sooner or 
later results in hematogenous or other methods of spread and greater hkeliness 
to effusion ^ _ 

H J CORPER 
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GLA^Di,RS or THE LTjNGS SIMULATING PULMONARY TUBERCULOSIS E H A 

Pask, Tubercle 11 257, 1930 

Glanders of the lungs is a rare disease and is usually acute and rapidl}' fatal, 
being part of a general septicemia The case reported was of a more chronic type, 
closel}' simulating pulmonary tuberculosis with death six months after the onset 
of the symptoms m the chest The patient was a man, aged 35 The sputum was 
negatne for tubercle bacilli, but glanders developed in the guinea-pigs 

H J CORPER 


A Case or Herpetic Urethritis Paul Durand and R Deleuil, Arch Inst 
Pasteur de Tunis 19 36, 1930 


Urethritis was noted in a young man four or five days following several days of 
chills and fever, during which herpetic vesicles had appeared on the lips A small 
ulcer appeared, not preceded by any noted vesicular stage, which was accompanied 
bj" a tingling sensation, exaggerated at the time of micturition Bactenologic 
examination gave entire^' negative results Following a strong and painful pressure 
on the urethra, a large drop of grayish, a’iscous fluid was secured, containing 
numerous polymorphonuclear and endothelial cells, but no organisms Inoculation 
by scarification of the cornea of a rabbit was followed progressively by inflamma- 
tion of the ins, fever, intense keratitis and chemosis, paraplegia and finally a rapid 
drop m temperature to 30 C (86 F ) and death on the twelfth day Cultures 
were negative The brain was preserved in 50 per cent glycerin Subsequent serial 
passages through rabbits by intracerebral inoculation of glycerin brain suspensions 
produced the typical syndrome of encephalitis apparently due to a \ery potent 


strain of \irus 


M S Marshall 


The Local Neutralization of Rabies Virus Claudio Fermi, Zentralbl 
f Bakteriol 112 73, 1929 


The dissemination of rabies virus subsequent to its subcutaneous injection can 
be prevented m rats if solutions of 1 10,000 mercuric chloride, 1 1,000 silvei 
nitrate, 2 per cent phenol or 1 200 methylene blue (methylthionine chloride, 
U S P ) are injected immediately around the point of injection After fifteen 
minutes, however, such injections are of no avail The absorption of the virus 
through the nasal mucosa and the rectum is so rapid that in fifteen minutes no 
method will prevent rabies Amputation of the tail, even five hours after inocu- 
lation, was successful, as ivas also local passive hyperemia by means of elastic 
binders, which saved all of the animals tested, even ivhen employed four hours 


after infection 


Paul R Can ^ on 


Experimental AIeasles in Rabbits P Belikoff, P P Dwijkoff -ind E 
Truschina, Zentralbl f Bakteriol 112 78, 1929 

The authors injected rabbits with blood and filtrates of the pharyngeal mucosa 
from patients ill ivith measles, and in some instances fever, slight leukopenia and 
mucosal and skin reactions appeared Similar results were also observed subse- 
quent to the injection of a pure culture of a diplococcus recovered from patients 
Mith measles Inflammation was found around the blood vessels uith prolifera- 
tion of the ad\entitial elements, frequently mixed with polymorphonuclear leuko- 
cjtes These changes uere most marked in the skin, to a lesser degree m the 
larvnx and trachea witli, at times, hemorrhages in the mucosa These changes 
were not obser\ed followung the injection of blood and mucosal filtrates from 
patients free from measles Several photographs illustrate the changes 

Paul R Cvnnon 
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The Nature or the Antivirus of Besredk'\ H Aldershoff, Zentralbl 
f Bakteriol 112 273, 1929 

As a result of studies in vitro on Besredka’s “antivirus,” Aldershoff concludes 
that this is not specific and is not even dependent on growth of the \irus itself, 
as the same effect can be demonstrated after several filtrations of uninoculated 
broth through Chamberland and E K filters The degree of inhibition varies 
directly with the number of times the broth has been filtered This inhibiting 
substance is thermostable and is not the result of the removal of colloidal sub- 
stances, fat, sugar or salts The author thinks it probable that repeated filtrations 
lead to a colloidal-chemical change m part of the protein in the broth so that 
it IS not available for bacterial growth and even inhibits growth 

Paul R Cannon 


Immunology 

TuBERCULO-Ali ERGY IN SkIN TRANSPLANTS A H W CaULFEILD, M H 
Brown and William Magner, Am Rev Tuberc 21 127, 1930 

The results obtained indicate that in each experiment marked differences are 
manifest in the reactions that take place m the immune and normal grafts to 
tubercle bacilli and to a less extent to tuberculin, and that the usual reaction of 
the immune graft approximates that which takes place in the immune skin rather 
than in the normal skin and is demonstrable in th’*ee ways 1 Following injec- 
tion, tubercle bacilli are immobilized in the immune graft and their extension 
throughout the lymphatic system is delayed in a manner comparable to what 
takes place in the immune animal 2 Following the injection of bacilli into 
immune grafts the usual reaction is relatively rapid and intense and more closely 
resembles that induced m the skin of the immune animal than that in the normal 
skin or graft 3 Evidence of persisting sensitization of the immune graft to 
tuberculin was found in that gross swelling and microscopic infiltration were 
present The difference between reactions so obtained in the immune and normal 
grafts has not been as constant or as marked in degree as that which occurred 
with the use of tubercle bacilli tr t r' 


The Inhibitive Reaction of Caulfeild A C Norwich, M F MacLennan 
and M F Bassingthwaighte, Am Rev Tuberc 21 142, 1930 

The inhibitive reaction of tuberculosis (J M Rescai ch 21 100, 1911, and Am 
Rev Tiibeic 11 508, 1925) is specific for tuberculous serum and appears more 
frequently m the tuberculous than m the supposedly nontuberculous The reaction 
IS a valuable aid, occasionally in diagnosis but more frequently in prognosis 
The test is a type of complement fixation in which the amount of hemolysis is 
used as an index of the degree of reaction, that is, the amount of hemolysis as 
indicative of the amount of “inhibitin’’ present in the serum (The original 
technic is given in Pioc Roy Soc , Sec B, 1911, vol 84) The test brings 
together a hpoidal tuberculo-antigen, the inactivated serum to be tested, com- 
plement, and, after an interval, sensitized corpuscles The anticomplementary 
strengths of the antigen used bar it from being regarded as a modification of 
the tuberculo-complenient-fixation The test is done by adding serum to three 
multiple dilutions of tuberculo-hpoidal antigen (accuratelj titrated as to anti- 
complementary strength), and the end-results show as degrees of hemolysis or no 
hemolysis The hemolytic sjstem is guinea-pig complement, sheep’s corpuscles and 
antisheep rabbit serum for hemolysin The serums to be tested are inactivated 
bj immersion in a water-bath one-half hour at 56 C tt t ^ 

■H J CORPER 
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The Chemical Composition or the Active Principle of Tuberculin 
Florence B Seibert, Am Rev Tuberc 21 370, 1930 

It js possible to produce antibodies to the proteins from acid-fast bacteria 
Precipitins were produced m normal guinea-pigs and rabbits by immunizing them 
with small doses (about the same as of other proteins) of the proteins obtained 
from culture liquids of human, bo\>ine and avian tubercle bacilli and the timothy 
bacillus The precipitin test can serve as a reliable diagnostic method for tuber- 
culosis in the gumea-pig, since no normal unusued guinea-pig serum contains 
precipitins for the tuberculin protein, and practically all tuberculous serums do 
contain them The precipitin test is not an adequate test for diagnosing human 
tuberculosis , only six serums out of fifty-one from cases of active tuberculosis 
showed precipitins By means of cross precipitation reactions it is possible to 
distinguish easily between the proteins from the human, bovine and avian tubercle 
bacilli and the timothy bacillus 


Sensitization in Enperimenial Tuberculosis Rub\ M Bohart, Am Rev 
Tuberc 21 383, 1930 


Tubercle bacillus filtrates, such as the tuberculins, and proteins derived from 
them do not cause sensitization in guinea-pigs when tested by the old tuberculin 
mtracutaneous skin reaction Killed tubercle bacilli are effective sensitizers under 
certain conditions Light-killed tubercle bacilli were found to be less efficient 
than heat-killed bacilli, while bacilli killed by certain chemicals, such as carbol 


fuchsm or ether, were the most efficient 


H J CORPER 


The Immunological Significance of Colostrum Theobald Smith, J 
Exper Med 51 473, 1930 

The protective antibody content of normal cow serum is below that of colos- 
trum of the same animal The method used does not permit the titration of the 
actual amount of the antibody in serum Quantities up to 2 cc have no protec- 
tive effect The same limitations apply to the titration of milk owing to the 
introduction of large quantities of foreign protein into the peritoneal cavity of 
the guinea-pig When cows were immunized and a serum of high titer obtained, 
the antibodies in the milk of such cows rose to within the range of the method 
of testing The relation of the protective capacit> of serum to that of milk was 
approximately ki 20 ^ind %o m the two animals These figures do not differ much 
from those obtained by early investigators titrating the antitoxic content of 
serum and milk of animals undergoing immunization with diphtheria toxin In 
the two experiments on calves, 254 ^nd 18 days old, respectively, fed a highly 
protectue serum, no increase in agglutinins or protective antibodies could be 
demonstrated The postponement of colostrum to the twelfth and eighteenth 
hour, respectnely, did not prevent normal growth Author’s Summary 


The Immunological Significance or Colostrum Theobald Smith and 
Ralph B Little, J Exper Med 51 483, 1930 

Under certain safeguards, such as isolation, calves from a large dairy herd 
ha\e been raised by feeding normal and immune cow serum in place of colostrum 
The losses vere about one of ten in the later experiments This outcome nia> 
probabh be improved b\ the subcutaneous injection of serum during the first 
dav Ihis loss may be no greater than that under ordinary conditions, since 
sporadic deaths among cahes are not infrequent However, no satisfactory sta- 
tistics are aiailable for comparison with results as given 

Authors’ Summarv 
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Mode of AcTIO^ of a Viricidal Serdm S P Bedson, Bnt J Exper Path 
10 364, 1929 

The experiments demonstrate that collodion particles are capable of absorbing 
either herpes virus or herpes antibod> It is further shown that there is an 
increased avidity for the \ irus possessed by the particles wEich have been sensitized 
with herpes antiserum The antibody is not liberated w'hen the sensitized particles 
are soaked m phosphate buffer or normal guinea-pig pad suspension Hence, it is 
argued that its liberation m the presence of virus would mean a specific and 
pow'erful attraction of virus for antibody Therefore, it is concluded that herpes 
virus and antibody unite m vitro j Pattersox 

Immunity to H\emoi\tic Streptococci Roxald Hvre, Bnt J Exper Path 
10 375, 1929 

Hemolytic streptococci from broth cultures near the logarithmic phase are 
better fitted to wnthstand the bactericidal power of normal human defibrmated blood 
than those from cultures m the phase of decline This is probably due, m part, to 
the ability of streptococci from cultures m the logarithmic phase to multiplv faster 
m the serum moiet 3 ’^ of the blood than those from cultures m the phase of decline 
and, m part, to the assumption by growung streptococci of some degree of resistance 
to pnagocytosis and its disappearance when the cocci become senescent The 
importance of this principle m experimental work on immumtj and also m the 
epidemiology of streptococcal infections is commented on 

Author’s Summa.r\ 

Electric Charge ix Its Relation to Complement Fixation H C Brown 
and J C Broom, Bnt J Exper Path 10 387, 1929 

Under normal conditions the various components of complement-fixation reac- 
tions all carry negative charges The effect of electroljtes m suitable concentra- 
tions is to lower the negatne charge of the antigen-antibody complex to a degree 
dependent on the valency of the cation and the concentration of the immune serum 
Electrolytes with polyvalent anions inhibit hemohsis because they maintain the 
negative charge of the sensitized cells We are of the opinion that the reduction 
of charge of the antigen-antibody complex is an essential preliminary in the process 
of complement-fixation Authors’ Summvrv 


Complement-Fixation with Filterable Viruses S P Bedsox and 
J O W Bland, Bnt J Exper Path 10 393, 1929 

Specific complement-fixation with the viruses of vaccinia and herpes can be 

obtained wuth hyperimmune serums prepared in the guinea-pig A prolonged period 

of fixation IS necessary for the satisfactory demonstration of this reaction Evidence 

has been obtained that bacterial contamination of the Mr us antigens pla^s no part 

in this reaction Some eMdence has been produced to show' that zoster vesicle fluid 

gives specific fixation in the presence of zoster convalescent serums 

The evidence adduced is further proof that virus and antibodj unite outside 

the animal body a , ^ 

Authors Summvrt 


The Action of Certain Dves ox the Bactericid-vl Activhtv of Normal 
Serum and ox Hemoivtic Covipiemext J Gordon, J Path & Bact 33 
47, 1930 

Congo red and similar dves prevent the bactericidal and hemolvtic activities of 
serum This is not associated with destruction of complement or of immune bodv 
Sensitization of red blood corpuscles takes phce in the presence of Congo red The 
addition of magnesium sulphate increases the action of this dve Congo red 
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inhibits bactericidal activity in small concentrations than those in which it inhibits 
hemoljtic activity Charcoal removes congo red from an inactive mixture of 
complement-containing serum and dje, restoring to its hemolytic activity 

Author’s Summary 

The SPECiriciT\ of Active Immunity Against Snake Venoms C H 
Kellawa\, J Path & Bact 33 157, 1930 

The specificity of active immunity to snake venoms, like that of passive 
immunit}, depends on two factors the zoological relationship of the reptiles 
yielding the venoms, and the “toxic constitution’’ of the venoms themselves In 
active immunity against snake venoms, specificity appears to be somewhat less 
strict than in passive protection with univalent serums, active protection against 
a single venom also provides protection, in some cases by no means inconsiderable, 
against the venoms of closely related species Close species relationship between 
the reptile supplying the venom used for immunization and that whose venom is 
used for testing appears to be even more important in determining nonspecific pro- 
tection than close similarity between the venoms in regard to their toxic behavior 

Author’s Summary 

Tissue-Culture in the STuoy of Immunity to Herpes C H Axdrewes, 
J Path & Bact 33 301, 1930 

Herpes virus >vill multiply^ in “tissue-cultures” of the testis of a rabbit in 
dilute rabbit serum, this virus has been carried on m twenty-three serial cultures 
Even though cultnated in testis, it has not changed its neurotropic properties 
during the course of eighteen passages Herpes virus will regularly form in 
“tissue cultures” inclusion bodies like those that it forms in the testis and other 
organs of a living rabbit Herpes virus will not multiplv, or form inclusions 
in “tissue cultures” in the presence of immune serum, provided that this is added 
to the culture before the virus, or together with it Antibodies develop readily 
m rabbits infected with herpes Hy perimmunization is not necessary for their 
demonstration Herpes virus will grow and form inclusions in cultures of immune 
testis III normal serum Herpes virus can infect normal tissues in the absence of 
imune serum within half an hour at 17 5 C or 37 C , it can then grow and form 
inclusions in spite of the subsequent addition of immune serum It can also infect 
immune tissues very quickly (forty-five minutes at 37 C ) A strain of herpes 
passaged in rabbits for five years will infect cultures of guinea-pig tissues, appar- 
ently as readily^ as those of the rabbit Cross-immunity experiments in tissue 
cultures show that herpes and virus HI are immunologically distinct 

Author’s Summar\ 

A Critical Review of the Schick Test and Its A.pplicatiox S F 
Dudley, Quart J Med 22 321, 1929 

This article is a scholarly and concise reiiew of the Schick test, giving a his- 
torical outline, technic and interpretation It is duided into twenty-six small 
chapters, and an extensive bibliography is attached Enzer 

The Blood Groups ix the Different Races in Tunis Louis Caillon and 
Caaiille Disdier, Arch Inst Pasteur de Tunis 19 41, 1930 

A significant difference in the distribution of different blood groups among the 
inhibitints of Tunis is noted uhich "confirms what is already known regarding the 
history of the mixture of races” living in this region A succeeding paper (p 50) 
by the same authors considers more in detail the blood groups of the Berbers, a 
more stricth localized group 
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Experiences with Diphtheria Anatoxin Marcelle Nicolle, Arch Inst 
Pasteur de Tunis 19 55, 1930 

Over a period of eighteen months, 907 persons were given injections of diph- 
theria anatoxin or toxid, 789 of whom received the full three injections, 0 5, 10, 
and 1 5 cc , spaced respectively at three week and fifteen day intervals The age 
group ranged from 1 to 37 years, the younger ages predominating Following the 
first injection, low fevers were noted m approximately 1 per cent of the cases, 
lasting a maximum of three days Reactions were more marked following the 
second injection, occurring m some 4 per cent of the persons, with higher tempera- 
tures No reactions were noted after the third injection Reactions in children 
under 5 years of age were not observed g ]\Iarshall 

Experimental Allergic Arthritis F Klinge, Beitr z path Anat u z 
allg Path 83 185, 1929 

In previous work of the author, the injection of horse serum into the joint 
cavity of rabbits sensitized by the subcutaneous injection of horse serum led to 
acute, purulent and destructive inflammation of the joint He believed that by 
modifications of the experimental procedure it should be possible to bring about 
changes m the joints comparable with those of rheumatic polyarthritis The 
present report relates to such experiments conducted during the course of two 
years The procedures were varied in a number of ways, and the resulting process 
in the joint tissues was studied microscopically The rabbit was the animal used 
A single injection of from 1 to 2 cc of sterile horse serum into the knee joint of 
the normal rabbit caused only slight hyperemia of the synovial membrane, m which 
a few leukocytes were sometimes found microscopically The injection of 
heterologous serum into the joints of animals sensitized to horse serum also caused 
little reaction, but somewhat more than that with the previous procedure If 
the animals were sensitized during the course of four weeks by repeated subcuta- 
neous injections and then received a single injection of horse serum into the joint, 
there resulted the acute purulent destructive arthritis noted in the earlier series 
of experiments In a fourth series, the animals received two sensitizing subcuta- 
neous injections of horse serum separated by a three day interval Four weeks 
later, each animal received into the joint the first of a series of five injections dis- 
tributed over a period of about four months There resulted a productive monocytic 
and histiocytic inflammation of the synovia, with subendothehal hyaline necrosis 
that led to ulceration Areas of waxy necrosis and focal areas composed of large 
mononuclear cells were present in the skeletal muscles Focal subendothehal 
necroses occurred in the walls of the arteries and veins The heart valves were 
thickened by edematous young connective tissue The heart muscle contained peri- 
arterial nodules of large mononuclear cells and larger areas of muscle cell necrosis 
surrounded by cellular infiltration Sensitization by five injections of horse serum, 
followed by two injections into the joint, led to a similar reaction in the joint 
and to necrosis and the formation of nodules or large cells m the periarticular 
muscles Sensitization with a single dose of 2 cc of serum, followed by nine 
intra-articular injections of 0 25 cc serum m the course of five months led to 
destructive joint lesions, the progress of which could be followed roentgenologically 
for long periods after the last injection Of two animals that received repeated small 
subcutaneous injections of serum during the course of six months, one developed 
a polyarthritis that involved most of the large and many of the small joints 
Klinge concludes that b 3 '- the proper gradation of sensitizing and mtra-articular 
injections of horse serum it is possible to cause changes m the joints, perivascular 
tissues and muscle that ha^e great similarity to those of human rheumatic arthritis 

O T Schultz 
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The Nature of Iaimumt\ in Relapsing Fe\er W K Belezki and R j\I 
Um\nskaja, Virchows Arch f path Anat 272 305, 1929 

In four cases of relapsing feier in human beings the inner organs were examined 
w'lth a special siher method In all organs main more spirochetes, in more or 
less disintegrated condition, were found in the blood than wuthin cells Phago- 
cytosis plaj^ed no important role Granulocjtes did not contain spirochetes, as 
far as there was phagocjtosis it W’as done b 3 histiocjtes The organs that hare 
many reticulo-endothehal cells contained the largest number of spirochetes (spleen, 
suprarenal glands, Iner) In the central nervous system and its vessels nearh 
all the spirochetes were unaltered Phagocrtosis was by neuroglia cells and bj 
Hortega cells These results correspond to those in experimental relapsing fe\er 
in mice But in the mouse phagocj'tosis is still more scantj", and the spirochetes 
are more localized in the tissue than in the \essels Alfred Plaut 


The Hereditari Transmission of Acquired Immlxitv Through the Germ 
Plasm Otto Herrmann, Zentralbl f Bakteriol (Abt 1) 112 460, 1929 

The author finds that the acquired immunity in rabbits to rabies virus is trans- 
mitted to the \oung and nia}’- persist for six to eight months This immunity has 
been transmitted b\ females even when the pregnancv began from six to nine 
months after the termination of the immunization The immunity has also been 
transmitted by the males as long as from one to se\en and one-half months after 
the termination of the immunization When both parents are immune a greater 
proportion of the roung are immune Apparentlj the immunity may even be 
transmitted to the third generation, although more animals must be studied to 
confirm this point p 


The KIahn Reaction- in Experimental Svphilis in Rabbits T Saito, 
Ztschr f Hjg u Infektionskr 110 603, 1929 

Saito reports that in normal rabbits the Kahn reaction with dilute serum is 
alwa}S negative while in animals infected with svphilis the result is distincth 
positive Ophuls 

Hemoglobinuria in ^Malxria M K Ebert, Ztschr f Immunitatsforsch u 
exper Therap 65 161, 1930 

The degree of hemolvsis has no relation to anv- of the blood groups 


Phxsicochemical Properties of Iso-Agglutinins and the Mechanisvi or 
Isohemagglltination Vera Schroder, Ztschr f Immunitatsforsch u 
exper Therap 65 81, 1930 

This is an effort to explain isohemagglutination on the basis of electrochemical 
and colloidochemical processes 

The Formation of Antibodies in Rabbits Prfviolslv Influenced by the 
Injection of Seruvi Globin- P von Garx, Ztschr f Immunitatsforsch u 
exper Therap 65 176, 1930 

Rabbits, in which globulin fractions of immune serum have been injected about 
five or six weeks before the introduction of antigen — typhoid bacilli, blood cor- 
puscles and foreign protein — responded with a much more liberal production of 
free specific antibodies than rabbits not subjected to am preliminarj treatment 

Oral Tvphoid and Pvratvphoid Inoculvtion O Ottolenghi and G 
Brotzu, Ztschr f Immunitatsforsch u exper Therap 65 195, 1930 

The value of oral antitvphoid inoculation m human beings is not established, 
but the method is not vv ithout some action Rabbits are immunized easilj bj mouth 
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against fatal tj phoicl and parat} phoid infections , the immunitj reaches its height 
in about two weeks at the same time as agglutinins and other antibodies in the 
blood are at the chma^. Claims to the contrar}' notwithstanding, oral inoculation 
calls forth the new formation of antibodies — the organism as a whole reacts 

IntkactjTaneous Test for Malaria O Herrmanx and M Lifschitz, Ztschr 
f Immunitatsforsch u exper Therap 65 240, 1930 

Using an antigen, extracts of clotted blood from malarial patients, cutaneous 
reactions were obtained m most of the malarial patients that were tested, but not 
m healthy persons or patients suffering from other diseases than malaria 

Quantitative Studies of Human Iso-Agglutimxs K Kettel and O 
Thomsen, Ztschr f Immunitatsforsch u exper Therap 65 245, 1930 

In groups O and B the cunes of the agglutinins for Groups A are practically 
identical In group O the agglutinin for group A has a higher titer than the agglu- 
tinin for group B Other details must be sought m the original article 

Influence or Splenectomy ix Try pansomiasis in Dogs O Xieschulz and 
F K Waw^o-Roextoe, Ztschr f Immunitatsforsch u exper Therap 65 
312, 1930 

Splenectomj’' was without effect on the disease in dogs infected with Schico- 
tiypanum cnai, but in dogs infected with Ti ypansoma gambicnse, splenectomy 
deprived the animal of its mam protection against the infection 

COYtPLEMENT IN RELATION TO THE ReTICULO-EnDOTHELIAL Sy STEM J LaNDS- 
berger, Ztschr f Immunitatsforsch u exper Therap 65 385, 1930 

No relation could be established betw'een the content of complement in the 
serum and the functional ranations on part of the reticulo-endothelial system 

Group Specific Antigens in Human Organs I L Kritschew'Ski and R E 
Messik, Ztschr f Immunitatsforsch u exper Therap 65 405, 1930 

Alcoholic extracts of the brain of persons belonging to groups II and HI con- 
tain group antigens A and B These antigens are not the same as the Forssman 
antigen and their lipoid nature is not established 

Isohemopsonins P L Rubinstein, Ztschr f Immunitatsforsch u expci 
Therap 65 431, 1930 

Human serum contains in addition to iso-agglutinin also isohemopsonin (iso- 
hemotropin) 


Tumors 

Primary Cyrcinoma of Vagina Following Byldwmx Reconstruction 
Operation for Coxgexityl Absence of V \gixa R N Ritchie, Am 
J Obst & Gynec 18 794, 1929 

A woman, aged 26, who complained of pehic pain and Yaginal discharge w'as 
found to have an adenocarcinoma of the posterior raginal wall which was in 
communication Yvith the rectum through a small incision The external genitalia 
were normal, but im estigation reYealed that at the age of 13 j'ears the patient 
had had an artificial vagina made from a loop of bow’d due to congenital absence 
ot a Yagina 

George Rukstixat 
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SANGUI^Eous Discharge irom the Nipple aad Its Relation to Carci- 
noma F E Adair, Aiui Surg 91 197, 1930 

Forty-seven and two-tenths per cent of 108 cases having a sanguineous dis- 
charge from the nipple were found to be malignant, which concurs with the 
previous reports of Miller, Judd and Lewis It is emphasized that microscopic 
examination is essential in concluding that the discharge is really blood Usually 
mtracanahcular papilloma results in a serous or blood-stained discharge, whereas 
carcinoma causes the appearance of frank blood, and chronic mastitis produces a 
chocolate, green or 3 "ellow discharge In this group it was noted that papillary 
cysto-adenoma was frequently a precursor of adenocarcinoma 

Richard A Lifvendahl 

Malignant Tumors of the Nail Bed R H JaffI., Surg Gynec & Obst 
50 847, 1930 

In persistent ulcerative lesions of the nail bed, melanoblastoma and squamous 
cell carcinoma must be considered Although the lesions are rare, the author 
reports the pigmented tumor on the great toe of a woman, aged 69 years, who 
presented an oval ulcer with sharp, indented, and occasionally undermined edges and 
a gray purple granulated base extending down close to the bone , near the 
posterior border there was a thin brown line due to intracellular accumulations 
of melanotic pigment Squamous cell carcinoma is exemplified by a second case 
in w'hich a raised ulcer with a firm, dry, scaling, and w'axy-appearing floor replaced 
the nail and extended over the anterior upper part of the toe Benign tumors 
do not break through the nail Richard A Lifvendahl 


Oat-Cell Tumors of Mediastinal Glands J B Duguid and A Ken- 
NED\, J Path & Bact 33 93, 1930 

Barnard’s suggestion, that the “oat-cell sarcoma” of the posterior mediastinum 
IS a medullary carcinoma of the bronchus, is recalled A tumor of the thymus 
and a tumor of the mediastinal lymph glands, both showing oat cell features, are 
reported The conclusion is that oat cell forms in a mediastinal tumor must not 
alwa 3 "S be interpreted as indications of a bronchial origin 

Authors’ Summari 


Primari AIalignant Intrathoracic Tumors James Maxwell, J Path 
& Bact 33 233, 1930 

A series of 239 cases of primary malignant intrathoracic tumors is discussed, 
and the histologic appearances are recorded m 135 of these cases Primary 
bronchial carcinoma was found to occur m 184 cases The chief morbid anatomic 
observations are described, and the microscopic observations in 111 cases are 
discussed, reasons are given for accepting all of these cases as carcinomas in two 
mam groups, an ob\ious columnar cell group with a tendency to squamous meta- 
plasia and a small oval cell group which is slightly commoner The oval celled 
carcinomas are discussed in detail, and reasons are gi\en for the conclusion that 
they spring from the basal la 3 "er of the bronchial epithelium It has not been 
shown that an 3 of the tumors in this series arose directly in the epithelial lining 
of the pulmonar 3 aheoli The mediastinal tumors are showm to be a heterogeneous 
group, some being the result of infiltration or metastasis from a small primary 
bronchial focus, others being accepted as sarcomas arising in the mediastinal glands 
No conclusne eiidence could be found to show' that an}' arose within the thvmic 
remnants Primar 3 pleural tumors are shown to be a rare but well-defined group 

and are bnefli discussed a > o 

Author s Summ\ri 
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Ah Embryonic Tomor or the Liver Containing Striated Mlscle H L 
Sheehan, J Path & Bact 33 251, 1930 

In a young girl the liver contained a number of papilhferous cysts lined by 
bile duct epithelium The substance of the papillae consisted of undifferentiated 
cells These cells m one cyst became malignant and formed a large tumor, destroy- 
ing every other tissue except bile duct epithelium and showing a tendency to 
intravascular growth but not to metastasis outside the liver They also differ- 
entiated into four types of more mature cells, including striated muscle Thej 
are considered to be rest cells of mesoblast Author’s Summarn 


Multiple Malignant Neoplasms John W Orr, J Path & Bact 33 283, 
1930 

Three cases in which two independent carcinomas were present are described 
A study has been made of the frequency of the occurrence of multiple malignant 
neoplasms The view is expressed that there is no etiologic relationship between 
such tumors, and that they occur purely as the result of coincidence 

Author’s Summary 


Spinal Metastases of Astrocytoma Fibrillare Dorothy S Russell and 
Hugh Cairns, J Path & Bact 33 383, 1930 

The case described here is one of astrocytoma fibrillare of the right optic 
thalamus The tumor gave rise to no serious symptoms until four months before 
death, when hydrocephalus set m and advanced rapidly This hydrocephalus was 
due to the obstruction of the aqueduct of Sylvius The tumor was firm, and m 
its edge were numerous calcified areas which m life had revealed the outline of the 
tumor in x-ray films On histologic examination, the tumor was found to be 
composed entirely of fibrillary astrocytes It had invaded the subarachnoid space 
by way of the right pulvinar Miliary metastatic nodules were found m the sub- 
arachnoid space over the superior medullary velum and m the subarachnoid space 
of the spinal cord These metastases were entirelj^ composed of fibrillary astrocytes, 
and thus presented the same degree of differentiation as did the primary tumor, 
they gave rise to no recognizable clinical symptoms Authors’ Summary 


A Transplantable Melanomy of the Mouse Harold E Harding and 
R D Passey, J Path & Bact 33 417, 1930 

This melanoma behaves like any other transplantable mouse tumor, it grows 
progressively on grafting into other mice, it recurs after an incomplete operation 
for removal, it is in\asive and sometimes gi^es rise to metastases A large pro- 
portion of the cells in the tumor are extraneous phagocytic cells full of melanin 

Authors’ Summary 

Congenital Mylignynt Tumor of the Liyer (Placental Transmission) 
F P Weber, E Schw^arz and R Hellenschmied, Munchen med Wchn- 
schr 77 624, 1930 

A woman with a malignant melanoma was delu'ered bj cesarean section at 
the thirty-eighth week of a seemingly healthy male child The placenta contained 
many tumor nodules The mother died three months later The child had an 
enlarged nodular luer at 8 months of age and died at 11 months There were 
found melanotic tumors m the liver and hmph nodes 


Edw in F Hirsch 
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0^ Heterogeneols Neoplastic Impla\tation 
1, 1930 


G DE G^et\m, Turnon 4 


The author has studied Aanous factors influencing resistance and receptivitj 
to\\ard the subcutaneous and intracerebral inoculation of an adenocarcinoma of 
the mouse in rats bj means of splenectomj, blocking of the reticulo-endothehal 
sjstem, irradiation, and splenectomy plus injection of testicular extract From tlie 
macroscopic, histologic and biologic results, as %\ell as from the control of the 
htic power of the serum, he concludes that the oncohtic power first exercises ' 
its injurious influence on the inoculated heterologous tumor, and that a decrease 
of oncoljtic power faiors the attachment of the tumor, m the second place, the 
unreceptn ity ot a differem species, as an expression of a different biochemical 
condition of the host comes into plaj and provokes arrest of growth, involution 
and necrosis of the heterologous tumor The oncolytic power can be decreased 
by splenectom 3 , while it remains high m spite of irradiation m increasing doses 
and 111 spite of blocking of the reticulo-endothehal sjstem Ophuls 


The Results of a Study of Hospital Statistics of Twexta-Five Years 
IX Regard to the A.ge at Which Maligxaxt Tumors ASise A 
Boxaxxo, Turnon 4 67, 1930 

From the studj of 5,344 cases of malignant tumors obseried from 1901 to 
1925 at the Mauritian Hospital m Turin, it appears that the greatest frequency 
of occurrence is m the age period from 40 to 50 Howeier, m persons under 
30 jears of age there were obseried 342 cases of malignant tumors In the last 
five 3 ear period there was obsened, for women, a low'ermg of the level of age 
at which cancer is contracted Important also is the recognition of the different 
distribution of malignant tumors of certain organs m regard to age 

Author s Summary 


Medicolegal Pathology 

Fatal Emetixe Poisomxg, Due to Cuaiulatiye ^ctiox, in Amoebic 
Dysextery Fraxk J Leibly, Am J M Sc 179 834, 1930 

Emetine is a protoplasmic poison acting on the host, as well as on the parasite, 
and there is no established course of treatment Avith this drug that can be accepted 
YYith impunitY The minimal lethal dose of emetine has not been satisfactorilj' 
determined for man Conclusions drawm from laboratorY' animals are not applicable, 
owing to differences of species and of individual susceptibihtj Death due to the 
cumulatne action of emetine can occur Yvithout the adu'ent of sufficientlj’’ severe 
SAinptoms to warn the phusician before the minimal lethal dose has been passed 
Cases of susceptibihtj' to emetine cannot be recognized m advance , to prevent 
the occasional cases of fatal emetine poisoning, each patient must be considered 
as a possiblj susceptible person Emetine m much less than the minimal lethal 
dose for man is amebacidal, and emetine m verj small doses, with frequent and 
sufficientlj long rest periods should be emplojed Failure on this basis to clear 
up the infection indicates emetine-resisting strains of amebas, and other forms 
of treatment must be dcMsed The action of emetine on the human sjstem is 
at the present time but poorlj understood Neither is its action on amebas definiteh 
known There is no known antidote for emetine poisoning 

Author’s Summary 

Use of Dermatograms ix Legal Medicixe Bettmyxx, Deutsche Ztschr 
f d ges genchtl kled 15 1, 1930 

\\ ith a procedure similar to the dactjlographic technic, one is able to secure 
exact copies of anj area of the human skin during life and after death and to 
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study the changes of the cutaneous relief thus obtained under various circumstances 
With the aid of this method, it was found that the skin in various regions of 
the body shows certain characteristic patterns, and that one and the same skin 
area examined in different persons presents definite \ariations The changes in 
the dermatogram of the abdominal skin taken at various time intervals after death 
appear to be of particular interest, as they may indicate the time that has elapsed 
since death ensued The different kinds of scars can be studied with accuracy, 
and their individual characteristics can be observed Also, tattoo marks offer in 
the dermatogram certain peculiarities which can be easily analj^zed and registered 

E L M 1 L 0 SLA.MCH 


Vital Reactions or Wolnds Walcher, Deutsche Ztschr f d ges gerichtl 
Med 15 16, 1930 


Agonal injuries, as veil as those that rapidly lead to a lethal end, constantly 
show hemorrhages Avith or Avithout fibrinous threads Stasis and a relative dilata- 
tion of the blood vessels are occasionally observed If life persists for fifteen 
minutes or more, activities of the leukocytes can be readily observed The longer 
the time between injurj' and death, the more pronounced are the actions of the 
leukocytes and the changes of the nuclei of the epidermis cells (traumatic necrosis) 
In two hours, the inflammatory processes commence to increase gradually and 
become more and more pronounced Avith the advance of time These reactions 
may be inhibited or nearly absent in instances of severe shock, in trauma of the 
brain and in old age Hemosiderin appears after nine days, and hematoidin 
crystals are formed after eleven days Similar reactions occur in new-born infants, 
with the exception that fibrin perhaps play's a smaller role than in adults Post- 
mortem and vital excoriations which do not show hemorrhagic suffusions cannot 
be differentiated grossly, but their character can be established microscopically 
The histologic examination of the lungs in cases of drowning may disclose a 
more or less marked leukocytosis in the blood vessels, erythrocytes (apparently 


escaping from the torn septums) within the alveoli and hemolysis Fibrinous 
exudation on the pleura or peritoneum following an injury, and development of 
pneumonic foci in instances of contusion of the lung, can be seen within several 


hours after the trauma 


E L Miloslaa ich 


Anatomic Changes in Brains of New-Born Infants Ph Schwartz, 
Deutsche ZtS'chr f d ges genchti Med 15 58, 1930 

More than fifty y'ears ago, Virchow described “interstitial encephalitis” as a 
common cause of death in new-born and older infants This condition is char- 
acterized by a fatty degeneration of glia cells of the white matter of the cerebral 
hemispheres and of the corpus callosum These changes can be readily demon- 
strated in a frozen section with ordinary fat stains One can distinguish two types 
of cells, namely', star-shaped cellular elements containing fat globules and round- 
shaped cells loaded with fat droplets Both kinds of cells are declared to be 
pathologic, Avhich is in contrast with the opinions of Merzbacher, Wohlwill, 
Ceelen and others Within these areas, one may notice disintegration of the nuclei 
of the glia cells, degenerative changes of the avis cy'l aiders and also disturbances 
of the circulation, such as stasis and minute hemorrhages surrounding the capil- 
laries and small veins These changes are commonly' noted in stillborn infants 
and infants who died Avithm the first four weeks after birth The gross picture 
IS characterized bi punctate or linear hemorrhages in the frontoparietal portion 
of the white matter expanding m radial fashion (fanhke) from the wall of the 
lateral \entricles Identical changes may be encountered on the cut surfaces of 

the occipital portion of the white matter — 

E L Miloslavich 
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Technical 


The Sedimentation Rate of Blood in Obstrlcti\e Jalndice R R 
Linton, Ann Surg 91 694, 1930 


The sedimentation rate of the red blood cells is regarded as a more reliable 
test for the detection of a hemorrhagic tendency than any other method in cases 
of obstructive jaundice Based on seventeen cases, studied before and after 
operation, it is concluded that an increase in the rate of sedimentation, in the 


absence of fever, indicates a tendency to bleed 


Richard A Lifvendahl 


Specific Gravitt of Urine as Test of Renal Function F H Lashmet 
and L H Newburgh, J A M A 94 1883, 1930 

The determination of the specific gravity of the urine under properly standard- 
ized conditions detects a lowering of the functional power of the kidneys long before 
lowering is discernible by the phenolsulphonphthalem test or bj^ the estimation of 
the nonprotem nitrogen of the blood 


Differential Blood Cultures Reuben Ottenberg, J A M A 94 1896, 
1930 


Differential blood cultures are simultaneous blood cultures taken from vessels 
in several different parts of the body By counting the number of colonies per 
cubic centimeter of blood m each vessel, it is hoped to establish from vhich region 
the bacteria are entering the blood 

That the principle is correct is shown by a study of twenty cases of sinus 
thrombosis or phlebitis, proved at operation or at autopsy The principle can 
undoubtedly be applied to other regions of the body In a case of suspected sinus 
thrombosis the finding of a much greater number of bacteria in the blood of one 
internal jugular vein than in the other confirms the diagnosis But it is impossible 
from the count alone to tell on which side the thrombosis is located The finding 
of large but equal numbers of bacteria in the two internal jugular veins with a 
much smaller number in an arm or leg vein also confirms the diagnosis of sinus 
thrombosis Totally negative blood cultures from all three veins do not rule out 
sinus thrombosis klild cases of sinus phlebitis m which recovery can occur without 
tying off the jugular vein or operative opening of the lateral sinus may occasionally 
cause a bacteremia of the same type as that in the severe cases Transient post- 
operative bacteremia is not infrequent (perhaps the result of transient phlebitis) 
following operations on the mastoid region in which the lateral sinus has been 
exposed at operation 

The finding of approximately' equal numbers of bacteria in the two internal 
jugular ^elns and in the arm or leg vein indicates that the bacteria are not coming 
from the regions drained by any of these veins In our limited experience (five 
cases) this finding occurs regularly in bacterial endocarditis, but one might expect 
it in many other clinical conditions, such as pneumonia or kidney suppuration 
From the observations presented it is evident that the lungs and Iner filter out 
enormous numbers of bacteria, so that relatively few of the bacteria which get into 
the blood stream ever reach the periphery' It w'ould seem, therefore, that in the 
study' of obscure infections blood cultures should be made, wherever possible, from 
a \ein directly draining the involved region This principle should be applicable 
to the study of focal infections 

The possibility exists that sudden liberation of a shower of bacteria from an 
infected focus can cause errors in the interpretation of difterential blood cultures 
It IS recommended that for future investigation the multiple cultures be made as 


nearh as possible simultaneously The observation that there are sometimes no 
bacteria detected in the blood of the arm vein, although there are bacteria in the 
veins directly draining the lesion, leads to the conclusion that the new' type of 
blood cultures ought to be taken early in suspicious cases without waiting for a 


report of a positive result from an arm vein 


Author’s Suviviarv 
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Unlaked Blood as a Basis for Blood Analysis O Folin, J Biol Chem 
86 173, 179, 1930 

A revision of the Folin-Wu system of blood anal 3 'sis is proposed in order to 
eliminate the errors, especially evident in the uric acid procedure, ^\hlch arise 
from the presence m the final blood filtrates of products of the osmotic dis- 
integration of er 3 lhrocytes A new technic is described whereby protein-free 
blood extracts can be prepared without a prehminar 3 laking of the blood sample 
Uric acid determinations ma 3 '' be carried out on such extracts with a greatl 3 " 
improved accuracy Arthlr Locke 


Hohn’s Method of Culture of Tubercle Bacilli T Matthies, Beitr z 
Khn d Tuberk 73 84, 1929 


The method of Hohn has been used in more than 600 experiments and has 
yielded excellent results 


A New Method for Staining Reticulum T Pap, Centralbl f allg Path u 

path Anat 47 116, 1929 

Pap fixes tissues m formaldehyde and then stains frozen, paraffin or celloidin 
sections by a combination of the methods of Bielschowsky-Maresch, Achucarro and 
Foot The various steps in the staining process are performed in the following 
order 

1 Aqueous, 0 25 per cent potassium permanganate, for from five to eight 
minutes 

2 Rinse in distilled water for from fifteen to twenty seconds 

3 Oxalic acid, 5 per cent, for from eight to ten minutes 

4 Rinse in three changes of distilled water for one minute 

5 Aqueous, 2 per cent, silver nitrate for twenty-four hours 

6 Wash in two changes of distilled water 

7 Ammoniacal silver nitrate, 1 per cent, for one-half hour (Note — 1 gram 
( 065 Gm ) of silver nitrate is dissolved in 10 cc of distilled Mater to which 11 
drops of 40 per cent sodium hydroxide are added The precipitate formed is then 
dissolved by the addition of sufficient 26 per cent ammonium h 3 droxide and the 
solution made up to 100 cc with distilled water ) 

8 Wash in two changes of distilled water 

9 Immerse in 4 per cent neutral formaldeh 3 'de for from fi\e to fifteen seconds 

10 Wash in tap water 

11 Gold chloride solution, 0 2 per cent, fi\e minutes 

12 Wash in tap water 

13 Sodium thiosulphate, 5 per cent, for from fi\e to ten minutes 

14 Wash in tap water for one minute 

15 Deltydrate in series of alcohols 

16 Chloroform 

17 Mount 

This method has proAed economical because four or fiAe sets of slides ma 3 be 
run through the same reagents The fibrillae are graceful because the siher 
apparenth is reduced Muthin them rather than on their surface 

George Rlkstixat 



Society Transactions 


NEW YORK PATHOLOGICAL SOCIETY 
Rcgiilai Meeting, Apiil 24, 1930 
Leilv Charltox Knox, Piesidtng 

\cijTe Ulcerations of the Stoma.ch in Children Benjamin Rice Shore 
(by invitation) 

An acute, fatal, perforated ulceration of the stomach wall was reported in a 
girl, aged 22 months The historj”^ of ill health for only two dai's, the site of 
the ulcer on the posterior wall near the fundus of the stomach, aqd the lack of 
all signs of a chronic ulcer lead one to assume that the changes noted are of an 
acute and rapidly destructive nature The markedly hemorrhagic edges of the 
necrotic area suggest that the primary lesion was one of hemorrhage, from either 
local injurj', overdistention or vascular thrombosis, and that gastric digestion 
of this area caused the perforation This case is of especial interest in that the 
perforation was found and measured at operation before postmortem digestion 
became manifest 

A Case of Multiple Arterial Thromboses Milton HelperaN 

\dAanced arteriosclerosis occurred in a seeminglj’' healthy Avhite man, aged 37 
Sudden death was initiated bj the perforation of a duodenal ulcer which, within 
twenty-four hours, was complicated by acute thrombosis of the right iliac and right 
coronary arteries which previously had been severely damaged by the sclerotic 
process The lesions in the stomach and duodenum were unusual 

The patient was admitted to the wards of the fourth medical division of Bellevue 
Hospital, complaining of severe pain in the upper part of the abdomen which came 
on suddenly several hours before He stated that he had been troubled with “sour 
stomach” for two years He said that he had not had a syphilitic infection 

PhAsical examination revealed a well nourished and well developed man with a 
normal temperature, a rapid threadv pulse, poor heart sounds and tenderness and 
spasticity”^ of the upper part of the abdomen The white blood count was 8,000, 
with 81 per cent polymorphonuclear leukocytes A surgical consultation was called, 
but the diagnosis was deferred Several hours later, the patient complained of a 
numb, cold feeling in the right lower extremity His pulse and respiration became 
more rapid and about two hours later he died His illness lasted twenty^-three 
hours from the time of its acute onset 

NecropsA revealed an acute generalized peritonitis due to a perforated duddenal 
ulcer A normal-sized heart showed extensiA'e eccentric intimal sclerosis of both 
coronary arteries, AVith a fresh thrombus occluding the right A'essel about 2 cm 
Irom Its origin The myocardium did not show evidence of recent infarction The 
aorta A\as narrowed and exhibited a diffuse atherosclerosis with calcification Both 
iliac arteries were markedlv sclerosed and narrowed and the right one was occluded 
bA a dull red thrombus, 1 cm in length The larger branches of the abdominal 
aorta exhibited a moderate intimal sclerosis In the kidneys microscopic examina- 
tion rcAcaled a mild degree of arteriolosclerosis Avith an occasional hyahnized 
glomerulus, but the parenchyma, on the AA'hole, Avas Avell preserA'cd Histologic 
examination of numerous sections through the coronaries, the aorta and the iliac 
irtcnes confirmed the gross obserAations 

The stomach AAas interesting both grossly and microscopicalh" It AA’as greatly 
enlarged, although contracted Ihe entire mucosa A\as markedly hypertrophied 
and the rugae AAcre extremeh prominent In the anterior A\all of the duodenum, 
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near the poorly defined pjloric duodenal junction, there was a perforated, punched- 
out, triangular, funnel-shaped ulcer with reddened and elevated mucosal edges 
measuring 1 cm on each side On the serosal aspect, a mound of granulation tissue 
surrounded the shtlike perforation of the thin fibrous base To the right of the 
perforated ulcer there w^as a smaller deep ulcer, distally there were several pitted 
erosions m the mucosa, wdiich were seen on microscopic examination to extend 
down to the subserosa The blood vessels along both cur\atures did not appear 
grossly abnormal, except for an intense congestion of all the \essels incident to 
the acute peritonitis 

Numerous sections of the stomach were taken through the ulcers and also at 
intervals along the lesser and greater curvatures from the cardia to the pylorus 
The mucosa w'as markedly hypertrophied, and most of the serosal arteries show'ed 
a mild degree of eccentric intimal thickening An arterj in the base of the per- 
forated ulcer W'as occluded m some sections b\ an adherent thrombus, and m 
other sections by a proliferation of endothelium into the lumen Seven millimeters 
from the edge of the nonperforated ulcer, m the thickened submucosa, there w'as 
a thickened vessel showing a marked obliterating endarteritis 

The most striking vascular lesion was found in a section through the lesser 
curvature of the stomach, 6 cm proximal to the perforated ulcer In the serosa 
there was an artery w'lth a media of normal thickness and w'lth a lumen completeh 
occluded by the organization and canalization of an old thrombus This \essel 
presented a solid appearance much resembling a nerve, but the presence ot a 
w'ell preserved internal elastic lamina, several canalizing vessels w'lth their elastic 
laminae and a few' scattered particles of blood pigment indicated that the structure 
was an organized and canalized thrombosed arterj In one section taken 14 cm 
proximal to the ulcer, a very small serosal arter\ showed a marked concentric 
intimal thickening with the formation of a new internal elastic lamina In all 
the sections studied, the submucosal vessels were well preserved Bacterial and 
spirochetal staining of the various tissues ga\e negative results except for a few 
scattered cocci on the acutely inflamed peritoneum 

It is not altogether unlikely that the ulcers in this case may have follow'ed 
nutritional disturbances due to the distant thrombosed vessel In infarct formation 
elsew'here, the process commonly occurs in tissues removed from the immediate 
point of vessel occlusion depending on the distribution of the end arteries 

DISCOSSIOX 

Paul Klemperer Were these thrombosed lessels found m all the sections 
of the stomach? Were they found in the serosa^ 

Milton Helpern The organized thrombosed \essel w'as seen m the serosa 
m one section, about 6 cm proximal to the ulcer The bther serosal vessels 
showed moderate intimal thickening, but were not thrombosed There w'as con- 
siderable intimal thickening m the section taken about 14 cm proximal to the ulcer 
near the esophageal junction Sections from the greater curvature also showed 
moderate thickening of the intimal layer All these \essels were found in the serosa 

Paul Klemperer These changes are unusual, and I am not inclined to 
consider them as multiple atherosclerotic thromboses The intima was thickened 
and in only one of the sections did I see what I thought was interference with 
the elastica Are not the lesions m the stomach unusual for atherosclerosis' 

Milton Helpern The designation of multiple arterial thromboses in the 
title referred more to the thrombi in the iliac and coronar^ arteries There was 
a moderate degree of ordinary arteriosclerosis m the Aessels of the stomach, but 
as Dr Klemperer pointed out, the other ^ascular lesions were unusual for arterio- 
sclerosis In all the sections through the arteries it was possible to trace the 
clastic lamina, although it w'as interrupted in places Just w'hat the etiologj of 
the organized thrombosis in the arterj on the lesser cur\ature was, w'e do' not 
know, but the lesion was cMdenth not a recent one Of course, the other partiallj 
thrombosed Acssel in the base of the perforated ulcer which was occluded bi an 
endothelial proliferation might be considered a reaction to the ulcer 
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Clarence de L\ Ch^pelle As Dr Klemperer pointed out, the picture of 
the vessels m the stomach does not look like ordinary arteriosclerosis It brings 
up the ix)int as to the frequenc}’^ of ordinary arteriosclerosis in the gastric vessels 
In young persons, according to Ophuls, arteriosclerosis in the gastric vessels alone 
IS a common observation, however, in this patient there was a generalized arterio- 
sclerosis It IS unfortunate that he did not live a week or so longer so that one 
could have seen what developed in the clinical picture with regard to the thrombi 
It would have been of great interest to see what the outstanding clinical signs were 

Paul Klemperer Of course, severe atherosclerosis in the stomach is unusual 
We have examined a considerable number of stomachs in cases of nephrosclerosis, 
because we w'ere interested in the condition of the vessels throughout the body I 
do not remember the actual figures, but a %ery small number of these cases show'ed 
lesions in the stomach similar to those in the kidne 3 "s and pancreas In routine 
material, even in cases of severe atherosclerosis, one finds that the stomach is 
frequently spared There is no question but that the lesions in the coronary artery 
and iliac vessels are atherosclerotic The question still remains in my mind w'hether 
the lesion in the stomach is atherosclerotic or not Of course, the absence of a 
similar lesion in the submucosa speaks against the possibilitj^ that there is a 
previous inflammation of the stomach responsible for the arterial damage In healed 
phlegmonous gastritis, I should imagine, similar lesions could be produced, but one 
would expect them in the submucosa It still remains a question whetlier tne 
lesion in the stomach v^essels is of the same nature as the atherosclerosis in the 
iliac vessels 

One point deserves some discussion It was interesting to hear that Dr 
Helpern believes that the thrombosis in the vessels was due to the pentomtis One 
can imagine that the toxemia brought about the thromboses The question might be 
asked, why is it that in severe atherosclerosis one sometimes finds thromboses but 
that more frequentlj one does not find them^ There must be an additional factor 
present to cause the thrombosis One can realize that the toxemia in peritonitis 
causes some immediate acute endothelial damage, and that this leads to thrombosis 
One can think of the explanation suggested bv Dr Libman, that some of the cases 
of coronarj thrombosis in subjects with severe atherosclerosis mav be due to a 
sudden rise in the blood platelets Such attacks of thrombocytemia seem to occur 
I do not think that this has even been actuallv' followed up clinically I remember 
one case that suggested this possibilitv, in which the patient had a platelet count 
of ov^er 400,000 I observed other cases m vv'hich there was no question but that 
venous thrombosis was caused by thrombocj'temia In a few cases in which the 
thrombotic tendencv was evndent I have examined the bone-marrow to find whether 
there was an increase in the megakaryocytes present I do not think that I have 
anv definite evidence, but it might be worth while to examine the bone-marrow in 
cases in which a thrombotic tendencj’^ exists 

kfiLTOx* Helperx The organized thrombosed vessel m the stomach certainlv 
does not seem to be the same tvpe of lesion as that found m the sclerosed vessels 
elsewhere Apparentlv it appeared some time before, judging bj"- the canalization 
that took place in the obliterated lumen This lesion would therefore not have 
am relation to the sudden pain that ushered in the patient’s last illness 

Regarding a Iwpertrophic gastritis following a phlegmonous gastritis, that does 
not seem likelv from the sections There w'as no scarring The mucous membrane 
was hv pertrophic, but otherwise in excellent condition The submucosa appeared 
intact and the submucosal vessels normal In this case the kidney, surprisingly 
enough was well preserved There were onij'' one or two small arterioles that 
showed anv thickening at all and the parench>ma was in a good state of preserva- 
tion, whereas the lesions in the stomach seemed to be extensive The etiologj of 
the old thrombotic lesion in the arterj on the lesser curvature is not clear The 
more recent thrombotic lesion in the v'essel in the base of the perforated ulcer 
might be considered as secondarv to the ulcerative process Thickened and some- 
times thrombosed vessels are not infrequently found in the base of ulcers 
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A Case of So-Called Acute Isolated Myocarditis (Subacute Productive 

Maocarditis) Clarence de La Chapelle and Irving Graef 

Recently, Scott and Saphir reported the first two cases of acute isolated myo- 
carditis to be recorded in the English language In their paper they mentioned 
reports of thirty-six other cases recorded m the Continental literature since 1888, 
when Steffen described two cases of acute myocarditis which probably belonged m 
this group 

It has been noted by practically all authors that the outstanding clinical feature 
IS progressive myocardial insufficiency In none of the cases has the etiology been 
demonstrated, nor have any cases been diagnosed correctly during life 

The following case is reported in order to add another example of what appears 
to be Fiedler’s myocarditis to the small group already recorded 

A M , a Avhite laborer, aged 21, born m Argentina, was admitted to Bellevue 
Hospital, third (New York University) medical division, on Jan 25, 1930, com- 
plaining of pain m the chest and dyspnea His family history was irrelevant He 
gave a history of occasional colds, but no history of polyarthritis or venereal 
disease 

The patient appeared chronically ill, but well nourished He had slight dyspnea, 
orthopnea, and a cafe-au-lait color The sclerae were icteric There were pulsating 
A'eins in the neck and one of the superficial veins of the left arm could be seen 
pulsating The apical beat of the heart was visible and palpable in the sixth 
space, 14 cm from the median line, at a point in the anterior axillary line A 
2 meter roentgenogram of the heart, taken five days after admission, showed 
marked enlargement in the transverse and long diameters The first sound at the 
apex was of poor muscular quality The sounds at the base were faintly audible 
The rhythm was regular The heart rate was 92 per minute The radial pulse 
vas small, it could not be palpated on the left side, owing to edema of the arm 
The blood pressure was 105 systolic and 82 diastolic There were signs of fluid 
over the area of the right lower lobe, with crepitant and subcrepitant rales and 
dulness above the eighth rib posteriorly The edge of the liver was palpable 
8 cm below the costal margin , it was tender but did not pulsate The spleen was 
not palpable There was no evidence of ascites Both lower extremities presented 
slight edema 

On admission, examination of the blood showed 10,400 leukocytes, with 79 per 
cent polymorphonuclears, 20 per cent lymphocytes and 1 per cent transitionals 
The red blood cells numbered 3,700,000 with 70 per cent hemoglobin The 
Wassermann reaction of the blood was negative Blood cultures taken on two 
different occasions yielded no growth The systolic blood pressure never exceeded 
112, the diastolic ranged between 82 and 92 Electrocardiograms revealed pro- 
longation of the P-R interval (from 0 2 to 0 24) , there was complete intraventricular 
block of the right bundle branch , there was low voltage in all three leads , normal 
sinus rhythm was present Examination of the sputum revealed an unclassified 
pneumococcus On the patient’s admission to the hospital the urine was normal , 
subsequent examinations revealed a slight albuminuria and the appearance of 
numerous hyaline and finely granular casts , an occasional red blood cell was 
found on one occasion, the day before death Blood chemistry tests performed 
two days after admission showed 64 mg of nonprotem nitrogen and 119 mg of 
sugar per hundred cubic centimeters Three days before death the nonprotem 
nitrogen was 100 mg and the creatinine 4 7 mg per hundred cubic centimeters 

The temperature ranged between 98 and 100 F , and the pulse rate between 
68 and 100 per minute Thoracentesis was performed two days after admission. 
Melding 80 cc of clear straw-colored fluid Avith a specific gravity of 1 008 The 
cell count vas 1,940, the differential count including chiefly lymphocytes and endo- 
thelial cells The patient progressively gained weight, with increasing edema of 
the lower extremities and of the left arm and hand Facial edema became marked 
about four dajs before death There w’as no change in the cardiac observations 
Cyanosis, which was of a fairlv marked degree, w^as intermittent During- the 
last few" dajs, as the congestne heart failure became more marked, slight icterus. 
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oliguria, Che} ne-Stokes’ respiration and stupor super^ened The patient died 
twehe da}s after admission to the hospital, presenting a picture of heart failure 
and uremia 

Necrops} sho\\ed a well nourished and well de\ eloped white man, aged 21 
Except for moderate pitting edema of the legs, trunk and left arm and slight 
icterus of the skin and sclerae, external examination ga\e negative results The 
peritoneal cavit} contained about 500 cc of clear straw-colored fluid Each pleural 
cavit} contained about 300 cc of clear fluid The pericardial sac contained about 
75 cc of clear fluid Otherwuse the serous sacs were intact 

The heart was large, weighing 600 Gm Its external measurements were 16 bv 
13 by 9 cm It was so soft and flabby as to spread like a mushroom o\er the 
supporting hand All the chambers were markedl} dilated The papillary muscles 
of both ventricles were flattened The mitral valve and its chordae tendineae were 
normal The valve orifice measured 10 cm in circumference The aortic orifice 
measured 6 cm m cii cumference , the cusps w'ere normal The tricuspid orifice 
measured 11 5 cm m circumference, the valve and its chorae tendineae were 
normal The mvocardium of the left v’entricle measured 18 mm in thickness 
at the base of the ventricle, 10 mm near the apex and from 2 to 3 mm at the 
apex The right v^entricle measured 6 mm in thickness at the base and 3 mm 
at the apex The epicardium w'as normal, except for a few smooth, glistening 
points of thickening, the size of a pinhead, over the right auricular appendage 
The endocardium v\as intact throughout except at the apex of the left ventricle, 
where a firm, gravish-red thrombus was found attached to the endocardium The 
right auricular appendage was filled b} a firm, attached, gravish-red thrombus 
On section, the myocardium, particularly that of the left ventricle, appeared 
remarkably altered, brownish and brownish-yellow streaks being scattered through- 
out, nearby were seen irregular bands of gray and grav ish-v ellow firmer tissue 
The linear markings of the muscle bundles, on section, were bareh visible The 
coronary orifices and arteries were normal 

Both lungs W'ere heavier than normal, the pleural surfaces were smooth The 
cut surface was reddish blue and oozed frothy serosanguineous fluid, they were 
otherwise normal The liver weighed 1,300 Gm The capsule was smooth The 
cut surface was firm, showing the markings of chronic passive congestion, which 
gave the organ a nutmeg appearance The spleen was normal in size and shape 
weighing 220 Gm On section, the pulp appeared firm and red, and the follicles 
fairly prominent The kidnevs were somewhat enlarged, weighing 420 Gm 
together The capsules stripped easily, leaving a smooth surface On section and 
inspection thev were normal except for slight hvperemia and one small grayish, 
apparentl} healed infarct in the right kidney The pancreas, suprarenal glands, 
bladder, prostate and testes appeared normal 

Sections were taken from both ventricles, both auricles, the auricular appendages, 
v'alves, papillary muscles, aorta and pulmonar} arterv The stains used were 
hematoxyhn-eosin, v'an Gieson’s, Mallory’s connectiv'e tissue, Weigert’s elastic 
tissue, Sudan III Nile blue, Gram-Weigert’s methyl-violet, Unna-Pappenheim’s, 
Levaditi’s and ^^''arlhln-Starr}’s stains 

Sections from v'arious portions of both v'entiicles rev'ealed marked hvpertrophv 
of the muscle nuclei and fibers, both of which were manv times larger than in 
normal circumstances The interstitial connective tissue was increased in amount 
Newl} formed blood vessels were abundant and were injected Thev were seen 
grownng into and between muscle bundles and fibers 

The lesion noted was widel} distributed and more marked m the mvocardium 
of the left ventricle Areas of considerable dimension w'ere found consisting of 
degenerated, edematous muscle fibers and nuclei, infiltrated bv large numbers of 
Ivmphocvtes, endothelial cells, fibroblasts and newl} formed blood vessels These 
areas were irregular in outline and poor!} demarcated, the} did not present a 
constant picture, as the several elements v'aried in number and location In some 
places there was an abundance of voung connective +issue cells with a few 
Ivmphocvtes and an occasional plasma cell, m other places focal collections of 



SOCIETY TRANSACTIONS 


641 


lymphocjtes, a few plasma cells and large endothelial cells were found m and 
around edematous muscle fibers Some of the endothelial cells presented sharph 
outlined nuclei, and m their cytoplasm a fine granular pigment was occasionallj 
seen No giant cells or Aschoff bodies w'ere found m any of the sections One 
coronary arteriole was found to contain a partial parietal thrombus composed ot 
fibrin, m the meshes of which a few leukocytes could be seen Near the well 
marked areas of inflammatory reaction, small focal areas of muscle necrosis w'ere 
encountered, wuth no surrounding inflammatory reaction The cross-striations of 
the muscle fibers were normal, except m the areas of degeneration Fat was not 
markedly increased m amount , with the sudan III stain it could be seen m fine 
droplets m most of the myocardial fibers Sections stained by the van Gieson 
and Mallorj’^ connective tissue methods showed scattered foci of fibrous connectne 
tissue These w^ere chiefly interstitial With these stains the interstitial elements 
in the areas of muscle degeneration were seen as fine fibrillar bands with no 
intervening stained sarcoplasm Polymorphonuclear leukocvtes and eosinophils 
W'ere scarce No areas of hemorrhage were seen At the apex of the left 
lentricle, section revealed a fairly advanced organizing process involving the 
endocardial thrombus and the adjacent muscle Sections of the valves and endo- 
cardium, except at the apex, as noted, revealed a normal structure Sections of 
the aorta and pulmonary artery show'ed no changes The stains for amyloid, 
bacteria and spirochetes yielded negative results Sections from the other organs 
confirmed the anatomic diagnosis 

Progressi-ve heart failure w'as the outstanding clinical feature m this case 
This is m accord with the observations of previous authors Of great clinical 
interest is the data obtained by electrocardiograph, which gave further evidence 
of the extensive distribution of the lesion, i e , first-stage aunculoventncular block 
and complete intraventricular block of the right bundle branch variet> Careful 
search for an etiologic factor revealed nothing There w'as no history of anv 
of the well known infectious diseases, including rheumatic fever, diphtheria, scarlet 
fever, syphilis or tuberculosis, nor were we able b\ any means available to demon- 
strate an etiologic agent post mortem The exact onset of the lesion in this case 
is doubtful The embolic phenomena noted during life and their evidence at 
necropsy are particularlv noteworthy and possiblj' give a clue as to the onset and 
duration Thus, the cerebral accident about eight and one-half months before 
death, the healed infarct m the kidney and the probable pulmonary infarct about 
SIX weeks before death suggest that the mtracardiac thrombi w'ere present for 
some time 

A detailed report of this case w'lll be published 

DISCLSSIOX 

Clarexce or La Chapllle From a clinical point of wew' this case was 
interesting and most unusual as is noted, no diagnosis was made We knew that 
we W'ere dealing w'lth congestive heart failure, but m the absence of a historj ot 
am of the usual causes of heart disease, we had no etiologic factor We were 
unable to correlate our observations on progressive marked heart failure m a 
subject aged 21 with those in any of the ordinarj' types of acute heart failure 
I refer to those associated w'lth rheumatism, subacute bacterial endocarditis and 
diphtheria We could see from the electrocardiographic obseriations that there 
were extensive changes in the muscle We therefore inferred that w'e w'ere 
dealing with an unknown form of heait disease show'ing marked enlargement and 
no signs of pericardial or valvular disease The first ph\sician to see the case 
thought of lobar pneumonia, as the patient gave a historj of cough and spitting 
of blood Another diagnosis was acute pleuritis The possibihtj of subacute 
bacterial endocarditis was thought of, because the patient had a distinct cafe-au-lait 
color, but he had no clubbing of the fingers splenic enlargement or petechiae 
A.S to the possibiht\ of rheumatism there was no histor\ and no clmico-anatomic 
CMdence of rheumatic fe\er The outstanding feature was the confusion in diag- 
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nosis owing to the absence of an etiologic factor and the rapid downhill course 
despite treatment 

From the pathologic point of view, we report the case because it is unusual, 
onlj tw’o other cases having been reported in the English language A total of 
thirty-eight cases has been recorded in forty-two 3 ears Possibly other cases 
have been observed but not reported This disease may be more common than we 
think it is It makes one wonder, after seeing the changes microscopically, and 
particularly the last two slides m which there were practically no cellular elements 
— merely fibrous replacement — w'hat the end-result of this disease might have been 
if the patient had lived a little longer I think that w'e have a partial answer to 
this About three months before the present meeting an autopsy was performed 
by the medical examiner on a boy of the same age as the one m our case He 
was a messenger who dropped dead while delivering a package At autopsy 
everything appeared normal except the heart, which showed only a diffuse replace- 
ment fibrosis The coronary arteries were normal There was no inflammatory 
lesion on the valves, myocardium or pericardium There W'as a healed osteo- 
myelitis of the right radius, which was definitely an old lesion The disease 
may have been similar to that in the present case, possibly the end-result of the 
same process 

M A Kugel Were any lesions noted m the neuromuscular bundle^ 

IRVI^G Graec One section through the bundle show'ed no change located 
directly in it There were changes near it 

Paol Klemperer This case reminds me of two cases, one of which appar- 
ently conforms fully to the description of Dr de La Chapelle’s second case In 
Ihis case, w'hich I observed many y'ears ago, a young boy died suddenly, at 
autopsy W'e found the same picture a diffuse fibrosis without any etiologic clue 
The Wassermann test performed on the blood of the cadaver gave negative results 
The other case, in which I performed autopsy only six months before the present 
meeting, may have possibly shown a more acute stage of the same disease I say 
“possibly” because we have no other explanation for it In this case a woman, 
aged 32, underwent splenectomy for thrombocytopenic purpura two years before 
her death Two months before death hemorrhagic diathesis again developed, for 
which ergot w'as given She w'as then admitted to the hospital with profound 
anemia, a transfusion of blood was given, and she died rather suddenly It was 
thought that death was due to anemia , however, the heart presented distinct 
gross lesions and smaller and larger areas of gravish color , contrary to the present 
case, histologic examination revealed chiefly polymorphonuclear leukocytes Bac- 
terial stains, including Gram’s stain, gave negative results We found no other 
evidence of inflammatory lesions throughout the body The spleen had been 
removed, but, from the anatomic standpoint, there w'as no evidence of a septic 
condition Examination of the heart blood was omitted because of our experience 
with postmortem bacteriology This case may have represented an early stage of 
the condition under discussion It is possible that if the patient had lived longer, 
the acute inflammation w'ould have changed into the picture of a granulation 
tissue as in the case reported The patient died of anemia There had been no 
outstanding cardiac sy'mptoms during her life 

Clarence de La Chapelle In reference to the cellular reaction in Dr 
Klemperer’s case, it is interesting to note in the other cases reported that there 
does not seem to be any characteristic histologic picture A few describe poly- 
morphonuclear leukocytes and a few’ mention giant cells, but there does not seem 
to be any uniform picture 

Pall Klemperer Of course, one has to be careful in searching through the 
other organs I had a third case which w'as just as puzzling as those mentioned 
The heart presented a picture that reminded one of Fiedler’s myocarditis because 
of the localization of severe inflammatory lesions in the myocardium without endo- 
cardial or pericardial involvement There were some giant cells, but the same 
changes were found m the spleen and liver 
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Anoaialous Origin of the Right Subclaman Arter\ Vera B Dolgopol 

In a woman, aged 36, the branches of the aortic arch were (1) the right 
common carotid, (2) the left common carotid, (3) the left subclavian and (4) the 
right subclavian The innominate artery was missing The origins of the first 
three branches were situated on the anterior aspect of the aortic arch, the right 
subclavian artery arose on the posterior aspect of the aortic isthmus The course 
of the right subclavian artery was behind the trachea and the esophagus, on the 
vertebral column in the region of the third and second dorsal vertebrae and then 
over the dome of the right pleura It passed in front of the scalenus anterior, 
and from then on the course and the branches of the artery were normal 

The portion of the right subclavian artery between its aortic origin and the 
scalenus anterior is a remnant of the right dorsal aortic root 

The anomaly did not give any symptoms during the patient’s life 
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Placenta Increta Boris Kwartin and Nathan H Adler 

Placenta accreta and increta are among the most serious comphcatiops of the 
after-birth period The authors were able to collect only seventy-four cases m 
the literature One case came under their direct observation which was of great 
interest because of the clinical history and pathologic anatom}, which resembled 
those of tubal pregnancy 

A secundigravida, unipara, 28 years old, was admitted for cesarean section two 
weeks before term with symptoms of threatening rupture and complaining of 
severe abdominal cramps and a dark brown, bloody discharge She had had a 
cesarean section tw'o years before with postpartum endometritis and pneumonia 
At operation the placenta was found to be adherent, for the greater part at the 
site of the old scar, and a hysterectomy w'as performed The patient made an 
uneventful recovery , On pathologic examination, grossl}, the chorionic vilh were 
seen to extend deep into the muscularis, and m the region of the previous scar, 
Avith no muscle fibers, the chorionic villi penetrated to the serosa Microscopicalh , 
the decidua was completely absent in the region of the placental inflammation 
The chorionic villi broke through the hyaline la}er of Nitabuch In places the 
cells of the upper layers of the muscularis shoived a decidua-like transformation 
Elsew'here the decidua vera w'as almost completely absent 

The etiology of placenta accreta is still debated on the following points 

1 The most important factor is the condition of the uterine mucosa at the 
time of nidation of the ovum Maldevelopment of the uterus, an infantile uterus 
Avith hypoplasia of the endometrium, repeated curettages, septic endometritis, 
diverticular pregnancies, atrophic endometrium above the uterine mvomas, and 
the persistence of operative scars from previous cesarean sections are etiologic 
factors of great importance 

2 A primary tendenc} toward excessive growth on the part of the chorionic 
villi IS another etiologic factor 

3 Insufficient production of antiferment against the arrosive power of the 
trophoblasts, possibly owing to the deficienc} m the hormonic cvcle of the maternal 
organism, is a third factor in the etiolog} of placenta accreta 

DISCLSSIOX 

Alfred Plaut This is a clearcut case of placenta increta In vears ot 
experience m g}necologic patholog} I have more frequentlv seen placenta increta 
diagnosed and not found than not diagnosed Often the clinician savs that the 
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removal of the placenta has been difficult, or that some hard things have been 
felt vhile the placenta was being removed, but the diagnosis should not be made 
unless the chorionic vilh are seen directlj’’ on the myometrium or growing into 
it w'lthout any spongy layer betw'een The demonstration by Dr Kw'artm showed 
a tjpical case of true placenta increta 

Arteriolar Necrosis of the Kid\e\ Pall Klemperer and Sadao Otani 
( bj-^ in-vitation) 

Essential h3pertension with renal insufficiency is associated with atherosclerosis 
of slow' progress, w’lth gradual constriction of the vascular bed and subsequent 
advanced destruction of the functioning parenchyma or with a more rapidly 
developing ^ascular alteration without se\ere renal atrophy The latter form, 
the malignant phase of hj pertension, must be divided pathologically, according to 
the nature of the vascular lesions, into an accelerated atherosclerotic and an 
artentic form 

The rapidly developing constriction of the vascular bed, w'hich cannot be over- 
come by the maximal elevation of the blood pressure, is responsible for the sudden 
onset of the fatal renal insufficiencj 

The etiologj of the vascular condition has not been determined The pathologic 
picture and clinical analvsis suggest that the accelerated atherosclerotic form 
may be caused b}' a constitutional or acquired angiospastic factor The artentic 
form is most probably caused by the influence of various toxins on the vessels 
alreadj affected by a degenerative simple atherosclerotic process 

This paper w'lll appear in full in a future issue of the Archives 

DISCUSSION 

Alfred Plaut How far w'ere the corresponding arteries in other organs, 
notably in the pancreas, the spleen and the suprarenal glands, observed^ 

Paul Klemperer In all of our cases we found artenolosclerosis in one or 
the other organs, maiiilj’' m the pancreas, the liver and the suprarenals, in about 
the same percentage as one used to find it in simple hj'pertension The spleen 
cannot be taken into consideration because of the extreme frequency of arteriolar 
h>ahnization found in this organ during routine examination We examined the 
abdominal muscle and the diaphragm in the last six cases only, and we did not 
find anj' arterial lesion, either in the intima or m the media, as claimed bj' Keith 
and Kernohan 

Regarding the tjpe of ^ascular alteration, we seldom found cellular intimal 
thickening in other organs than in the kidne 3 'S, except m the choroid w'here we 
found It in ever3 case in which the e3'e had been examined 

Benjamin Sacks Some 3 ears ago Dr Baehr and I reported before this 
societ3' se\eral cases of endocarditis of a peculiar t3pe in which there was a 
necrotizing arteriohtis of the kidne3S similar to that in one of the cases that 
Dr Klemperer illustrated on the screen In this particular case we searched in 
\am for Aschoff bodies in the heart We finall3 w'Cre forced to come to the 
conclusion that this t3pe of verrucous endocarditis was similar in many respects 
to that which is seen in rheumatic cases, though such an etiology could not be 
established, and we had to put the case m the atjpical group All of the patients 
in our three cases died of uremia 

Arthur AI Fishberg (b3 invitation) Dr Klemperer brought up the point 
that there is a difference of opinion as to whether so-called malignant hypertension 
IS alwa3S preceded bv “benign” h-\ pertension He is not convinced that there is 
such a preceding stage, and I gather that he believes that there usually is not 
I personallj am of the contrary opinion, and I think that the so-called malignant 
h\ pertension is mereh one of the phases of essential hj pertension, which invariablv 
follows a period of h3 pertension clinicallj'- and anatomicallv characterized by the 
features we are accustomed to associate with “benign’ 113 pertension The follow'- 
ing CMdence fa\ors this -view First, the clinical histones of manj of these 
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patients show that asymptomatic hjpertension had been present for some jears — 
for two or three jears or even considerably longer Furthermore, on the first 
examination of these patients, albuminuria is often absent and maj" be missing 
for years I am referring to the patients who when seen years later at necropsy 
exhibit the typical necrotizing arteriolar lesions in the kidney that Dr Klemperer 
has so well demonstrated Despite the fact that some of these patients, when first 
examined, have no albuminuria, we often know that some day they will come to 
necropsy with necrosis of the renal arterioles because of the presence of charac- 
teristic changes of the eyeground with papilledema Whenever you see these 
ophthalmoscopic changes with papilledema in a patient with essential hypertension, 
you can predict, with a high degree of confidence, that at necropsy you will find 
necrosis of the renal arterioles The fact that at this stage these patients have no 
albuminuria seems to me good evidence that there is no necrosis of the renal 
arterioles with its inevitable consequences to the glomeruli At this period, the 
renal changes can be at most those of artenolosclerosis, else the patients would 
have albuminuria As Dr Klemperer has brought out \ery clearly, in kidnej^s 
■with arteriolar necrosis, one usually does not find a great number of hyalimzed 
glomeruli, and the h\ aline changes in the arterioles of the kidney are generally 
not excessive However, these changes are alwajs present to some extent and 
are sometimes marked Moreover, one finds artenolosclerosis m the pancreas, the 
liver, the spleen and other organs One does not find necrosis, but only arteriolar 
sclerosis m these organs The mere fact of the presence of this artenolosclerosis 
w’lth its characteristic distribution points to a long-standing h\pertension For 
these reasons, I regard malignant hypei tension as a phase of essential hypertension 
I cannot explain w'hy only a small proportion of patients with essential hyper- 
tension advance into the malignant phase However, one can see that youth is a 
strong predisposing factor , the average age of death of patients with necrosis 
of the renal arterioles is much younger than that of other sufferers from essential 
hypertension The situation is analogous to that in diabetes mellitus, m which 
the jounger the patient, the more severe the disease is apt to be But quoting 
an analogy does not explain the phenomenon 

Paul Klemperer The question of Dr Fishberg’s discussion is, of course, 
the one that puzzled us most There is no doubt, and I hope that everj one 
understood me, that all of our patients had a preceding stage of hypertension 
On an average this lasted, as far as we know, for about two and a half years 
We had one patient who was refused life insurance, three years before his death, 
because of elevated blood pressure He was examined at that time at the Cornell 
Clinic, and his urine was found to be free from albumin After an interval of 
nearly three years the clinical picture became serious, and he died of uremia 
It IS possible that this is the longest duration of the malignant form of nephro- 
sclerosis, but it IS also possible that this patient had had hvpertension a long time 
before it was actually detected We do not know, either, how long the lenta 
form of nephrosclerosis lasts It is evident however, that it lasts much longer 
than three and a half years 

The question is whether or not in the malignant form, the atherosclerotic 
process advances from the very first at a more rapid tempo than in simple hyper- 
tension It IS, of course, evident that even wnth a rapid development of the 
atherosclerosis there is not immediately a complete constriction of the blood 
lessels leading to renal insufficiency and necrosis of the arterioles, and it is con- 
ceivable, therefore, that in the first j^ears of such a development the clinical picture 
■"ill in no way be different from cases in which the atherosclerosis dev^elops slowh" 
The main fact on which one must base one’s opinion that atherosclerosis m the 
malignant form starts from the first at a more rapid tempo and need not go through 
a period of slow progress is the more extensive atrophj of the parenchjma wdnch 
one finds in such cases, m contrast to that found m the earlj forms of simple 
artenolosclerosis In this instance the tubular atrophv is dependent on glomerular 
nbrosis In our observations there is an incongruitv between glomerular lesions 
^md parenchvmal atrophv 



Book Reviews 


H^PERTI:^SIO^ By Leslie T Gager, MD Price, $3 Pp 158 Baltimore 
Williams & Wilkins Compaii}, 1930 

In this book Gager reviews the important work on hypertension in the past 
few years He believes that hvpertension is a “primary disorder of vasomotor 
function,” and traces briefly the development of knowledge of hvpertension from 
Traube’s first description of increased arterial tension in 1856 to the present time 
Adequate consideration is giveil to the various etiologic factors that other workers 
have championed A chapter is devoted to the relation of hypertension to renal 
disease and another to various chemical factors that have been considered by 
some to bear on the etiology Gager does not, however, express his opinion as 
to either and leaies an impression with the reader that he does not consider them 
important as causative factors In the chapter on the functional basis of hyper- 
tension he gives his own ideas clearly He holds that the so-called “stress and 
strain” of modern civilization play an important part in the development of 
hypertension Statistics are cited revealing that hypertension among certain 
tribes of African natives is extremelv rare, although their diet consists mainly of 
meat, and chronic infections are frequent The symptomatology and the incidence 
of hypertension are considered fully In clinical work Gager stresses the impor- 
tance of studying the retinal vessels to determine the stage and to follow the 
progress of the disease Because only a small percentage of patients with hyper- 
tension die of renal insufficienc\. Gager emphasizes the importance of signs 
pointing to the more frequent occurrence of death from cardiac or cerebral condi- 
tions as well as the more easilv obtained tests of renal function Prognosis is 
dealt with mainly from a statistical standpoint The author believes that much 
can be done for patients in the early stages of elevated systolic pressure Know- 
ledge of the patient's personality', environment, heredity and adjustment in the 
mode of living is especially helpful Moderate exercise in some cases, a simple 
diet and the reduction of weight m the obese are also recommended in this group 
Gager has used the sulphocyanates with better results than obtained with other 
drugs, and potassium iodide and bromide in combination are the next most effective 
The book gives a concise yet comprehensive presentation of the recent investigations 
in this field 

Textbook of Pathoiogy B\ Dhirendra Nath Banerjfe, MD, Demonstrator 
of Pathology, Carmichael Medical College, Radiologist, Chittaranjan Hos- 
pital , Radiologist, Calcutta Polyxlmic, Ltd Second edition Pp 636, with 
305 illustrations and 9 colored plates Calcutta The Medical Bureau, 1929 

As an outline of pathologx' and allied subjects, to be properly supplemented by 
comprehensive lectures, this text should be ^ery useful to students, not only' in 
the Orient, but elsewhere The author has attempted to cover morphologic 
pathology, bacteriology', animal parasitology, laboratory' methods in general and 
epidemiologv — all in one lolume In addition, he correlates the morphologic 
observations m each disease condition AVith the pathologic physiology and the 
clinical picture Therefore, the presentation of the various topics is of necessity 
rather sketchy, and of doubtful value to those approaching the subject for the 
first time A few diseases are treated in more detail, especially those that are 
pre\alent m the East such as malaria, kala azar and the dy'senteries For the 
most part tiie author’s point of new on disputed subjects is orthodox, although 
he has accepted the newer use of the term nephrosis to include all tvpes of 
renal degeneration not accompanied bs inflammatory changes His discussion of 
the etiology of atherosclerosis reveals familiaritv with the results of recent 
experimentation in fact most of the subjects are brought well up to date 
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Probably tlie least convincing parts of the book are the lists of definitions, many 
of which are not entirelj' accurate in detail For example, congenital and 
hereditary diseases are not clearly differentiated, and the only hereditarj’’ disease 
mentioned, namely, hemophilia, is classed as pseudohereditarv However, in spite 
of a few such defects, the book mav well be a valuable addition to the medical 
student’s library 

Thf Creed or a Bioiogist A Biologic Philosophv oi Life By Aldred Scott 
Warthin, Ph D , M D , LL D , Professor of Pathology, University of 
Michigan Cloth Price, $1 50 Pp 60 New York Paul B Hoeber, Inc , 
1930 

This IS a frank and dignified statement of a philosophy of life which has 
brought deep inward satisfaction to the author The good of the race, the 
progress of the race and the future welfare of the race loom large in his mind 
and credo The transmission of acquired characters is a leading article of faith, 
and the author stands firm in his conviction that the course of evolution can be 
determined by man's will It may occur to some readers that if the inheritance 
of acquired characters were as w'ell established bv scientific evidence as, say, tbe 
mendelian law, no one w'ould feel called on to express a “belief” m it 

The purpose and spirit of the book as a whole are admirable and wnll unques- 
tionably touch sympathetic strings in many persons Not all men are born 
believers, and there should be a place somew’here for those who feel the impulse 
of the ironic smile, but do not want to “commit suicide” And is it so certain 
that all the evils in the w'orld are man s and none nature s ■' 
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A System of Ba.cteriolog\ in Relation to AIedicine Medical Research 
Council A’clumes 1 to 5 Cloth Price, per volume, 1 pound, 1 shilling;, net 
London His Alajestj’s Stationery Office, 1930 (Maj be obtained from the British 
T^ibrar}' of Information, 551-5th Ai'enue, New York ) 

Hypertension By Leslie T Gager Cloth Pp 160, with illustrations 
Price, $3 Baltimore The Williams & Wilkins Company 

A Compilation of Culture AIediy for the Cultivation of Micro- 
Organisms By Alax Levine and H W Schoenlein Cloth Price, §15 Pp 969, 
with 7,000 formulas and four indexes Baltimore The Williams & Wilkins 
Company, 1930 

Naissance, me et mort des maladies infectieuses By Charles Nicolle, 
Directeur de ITnstitut Pasteur de Tunis Prix Nobel de Aledecine 1928 Paper 
Price, IS francs Pp 219 Pans Librairie Felix Alcan, 1930 

Die Wechselbeziehungen zwischen der Tlberkuloseerkranrung und 
DEN Generation svorgangen im weiblichen Organismus A^on Privatdozent 
Dr Joachim Granzow, Oberarzt der Staatlichen Frauenkhnik Danzig-Langfuhr 
Paper Price, 10 80 marks Pp 196, with 28 illustrations Berlin S Karger, 
1930 
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THEIR RELATIONSHIP TO NORMAL NEUROHISTOGENESIS ‘ 
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Tumors of the biam substance, commonly known as gliomas, have 
offered a fascinating field of stud}' since they came to be recognized 
as a pathologic entity Classed at fiist with “cancers” and sarcomas 
as a whole, they tended later to be segregated into a group by them- 
selves, based on the idea that they had a peculiai origin from the brain 
tissue Without the aid that the micioscope could give as to the natuie 
of their constituent tissues, pathologists of the early decades of the 
nineteenth centuiy designated them as encephalomas oi cerebromas 
These names were short lued, however, for after his earlier histologic 
studies on the neuioglia, Virchow came to associate this group of 
tumors with the supporting tissues of the neivous system and called 
them gliomas His classic descriptions of the gross appearance of the 
various types of gliomas remain unsurpassed, although many of his 
conceptions as to the chaiacter of their cellular elements must be 
disregarded In spite of recent advances in knowledge regarding their 
structure and giowth characteiistics, the problem of their histogenic 
processes has not been entiiely solved In the hope of contributing in 
a small way to the study of the pioblem, this investigation was under- 
taken 


It soon became obvious that the problem presented two distinct 
features (1) a stud} of the moiphologic aspects of the cells composing 
the various tumors and (2) the deteimination of the essential natuie 
of these elements and then relationship to the stages of normal neuio- 
histogenesis The fiist phase of the problem has been more or less 
completely investigated e\en b} the pioneeis in the field, who described 
and illustiated the occuirence of apolar, unipolai, bipolar and multipolar 


Submitted for publication, April 12, 1930 

' From the Neurosurgical Service of Dr Carl W Rand, Los Angeles County 
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1 Virchow, R Die krankhaften Geschwulste, Berlin, A Hirschwald 1864- 
1S65 ^ol 2, pp 125-151 


2 Rlebs, E Beitrage zur Geschw ulstelehre II Die Gesclnvulste des ner- 
^osen Centralapparates, Vrtljsschr f prakt Heilk 133 1, 1877 
r Structure of Certain Gliomas, Philadelphia News, 

and Llojd, m Pepper Sjstem of ^ledicme, Phila- 
tlelphia, Lea Brothers & Company, 1886, aoI S, p 1047 
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tumor cells Virchow/ Klebs - Osier," Bramwell ^ and Stroebe " con- 
sidered these various forms in detail, so tliat tliere is little to be added 
by way of description 

The second c)'tologic feature includes the proper interpretation of 
these various cell forms This portion of the field is b}' no means 
unexplored, for Bade} and Cushing b} the use of the speafic metallic 
methods, laid a broad foundation for future investigation in tlieir 
recent epoch-making contribution They attempted to associate the 
cellular elements of a given glioma vith a stage in the normal histo- 
genic process This presents a difficultv, because, as these authors 
fully realized,® each tumor contains not one, but often seAeral different 
types of cells If a plan could be deMsed in which a certain degree of 
latitude could be allowed for the histogenic process as it occurs witlun 
the growing tumor itself, a nearer appioach to the solution of the 
problem may be made 

Furthermore, the question not only of their development but also of 
their possible origin is less complex if one notes the normal histogenic 
process as it occurs in the brain rather than in the coid The essential 
differences in cellular development in the pallium as contrasted vith 
that in the embryomc cord may be considered under three headings 
(1) the greater migrator}'- activit} of the developing cells (2) the more 
complex morphology of the gross structures and (3) the elaboration 
of intiicate commissural, association and projection s} stems A pro- 
longed discussion of palhal development is not in order in this connec- 
tion, and It will suffice to say that undifferentiated cells are to be found 
as late as the third and fourth months of fetal life well out in the looser 
tissues of the mantle layer These bipotential cells are undoubtedly 
the origin of many of the glial and ganglionic elements of the cortical 
and subcortical regions of the adult brain It is possible that such 
indifferent elements ma}- be isolated from their noimal paths b} the 
development of the corpus callosum, the fibers of vhich are alread} 
beginning to intersect the paths of such coiticifugally couising elements 

MATERIAL AK0 METHODS 

In Older to study the cell t}pes of the gliomas, specimens of fift} 
tumors were collected, with the available clinical lecords A large 
proportion of the mateiial was contiibuted by the resident patliologists 
of the Los Angeles Count} General Hospital, the lemaming portion 

4 Bramwell, Byrom Intracranial Tumours, Philadelphia J B Lippincott 
Company, 1888, pp 17 and 222 

5 Stroebe, H Ueber Entstehung und Bau der Hirnghoine, Beitr z path 
Anat u z allg Path 18 405, 1895 

6 Bailey, P , and Cushing, H A Classification of the Tumors of the Glioma 
Group on a Histogenetic Basis w'lth a Correlated Stud^ of Prognosis, Philadelphia, 
J B Lippincott Compan\, 1926, pp S3, 54, 101 and 102 
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in great pait, by the pathologists of the laboi atones of the College of 
Medical Evangelists and of the Good Samaritan, Childien’s, White 
Memorial and Pasadena Hospitals A few specimens weie given to me 
by physicians in private practice 

In addition to the routine methods, I utilized the following staining 
and impregnation piocesses Mallory’s phosphotungstic acid-hema- 
toxyhn and aniline blue methods, Cajal’s gold sublimate and reduced 
silver (the latter being used to demonstrate neuroblasts), and Hortega’s 
silver carbonate and fouith variant methods Penfield’s combined 
method for the study of oligodendioglia and microglia m formaldehyde- 
fixed tissues was also used 

Early in the couise of this investigation it was realized that a 
complete repoit of the study could not be included in this paper 1 
have theiefore limited myself here to a geneial suive} of the field in 
a brief consideiation of the various types of gliomas Moie specific 
studies have been made the subject of fuither contiibutions, which 
will be forthcoming 


FUNDAMENTAL CONCEPTIONS 

It IS evident that two factors largely influence the histologic aichi- 
tectuie and composition of a given glioma (1) the late and degree 
of differentiation of its constituent elements and (2) the stage and 
apparent situation of the parent cells at the moment of the assumption 
of neoplastic activities Many of the developmental stages can be 
morphologicall}- and specifically demonstiated within the tissues of 
a single tumor, so that a moie or less complete review of the normal 
piocess IS presented Furtheimore, the extent of the piocess vanes 
greatly in the individual tumois of a given group The tissue aichi- 
tectuie IS influenced largely by the tendency of its cells to assume 
primitive ai rangements or altered by accompanying degenerative 
changes Such primitive tendencies are manifested by the foimation of 
cell lings (“annulation fonns” of Tooth) or pseudorosets of various 
types In a few rare tumors, the grouping of the cells suggests the 
arrangement found in the neural tube m the early period of embi}onal 
life 

It seems fairh clearly demonstrated also that in the embi}onal 
gliomas the earliest and most piimitive tjpe of cell is a lound or o\al 
fonn with a meie ring of cytoplasm about a chromatm-nch nucleus 
The cells of this type are much alike in the ^allous members of the 
group, and in many of the medulloblastomas and neuroglioblastomas 
thej compose the greater mass of the tissue This cell seems to be a 
counterpart of the indifierent cell of the developing pallium, having 
bipotentialities as far as the pioliferation of glioblasts and neuroblasts 
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a:e concerned This seems to be pioved by the fact that piepaiations 
by specific methods demonstiate neuroblasts, as well as ghoblasts 

The mode of cell division in the various tumors is inteiesting and 
sheds some light on their biologic activities In a general way, it is 
evident that in the moie embrjonal forms, cell division takes place 
largely b}- mitosis In the less malignant individuals of the neuro- 
ghoblastomas, the astroblastomas and the ganglioghomas, theie are 
marked ewdences of amitotic division as manifested b) tumoi giant 
cells and indented and constiicted nuclei In the astrocytomas, cell 
dnision takes place entiiely by this method From this standpoint, 
the t 3 pe of cell dnision gives a rough estimate as to the degree of 
mahgnanc} of the tumoi in question 

A SUGGESTED CL ASSIFIC VTIOX OE THE GLIOMAS 

With these fundamental characteiistics of gliomas in mind, the 
following classification is suggested, based necessaiily on the concept 
that the tumoi s of this gioup ha\e their origin m embryonal cell 
‘bests ’ ' 

Gioiip 1 — Gliomas the cellular airangement of which to a gieatei 
or less degree is suggestive of that of the primitne neuio-epithelmm 
In some instances, it is piobable that some of the cells are capable of 
difieientiatmg into netii oblasts and ghoblasts 

Group 2 — Gliomas aiising from embi}onic or adult epend}mal 
tissue, groiving into the ventricular system instead of the brain sub- 
stance 

Gioup 3 — Gliomas appaiently arising from cells that haie migiated 
fiom the environs of the neural cavity The mother cell of such 
gliomas lesembles the migrating undifterentiated cells of the pallium 
and like them is bipotential, capable of forming ghoblasts or neuroblasts 
The mahgnanc} of the various t 3 pes depends on the degree of cellulai 
differentiation 

Gi oup 4 — Gliomas that develop in consequence of the dn ision of 
fully developed cells, usuall 3 of glial t 3 pe FUII 3 matured ganglion 
cells are probably not capable of neoplastic proliferation 

7 It must be admitted that vhile, m manj-^ respects, Cohnheim s theory of the 
origin of tumors as applied to those arising from brain substance, seems almost 
conclusn e, it lacks much of being definitefi proi ed IMost of the investigators on 
the subject, particularh the Germans stress its importance, and according to Biel- 
schouskr it IS indispensable in explaining the origin of the gliomas Their asso- 
ciation uith congenital malformations of the brain, uith malformations of the 
Msceri and the extremities and uith atrpical deielopment (status thimicus), as 
veil as their occasional multipliciti , are strong arguments in far or of this con- 
ccntion 
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Gioiip 5 — Tumois aiising from the appendages of the biani, the 
pineal and the pitmtar}- glands ® 

Gionp 1 — It has not been my good foitune to find a case of the 
kind of gliomas included m gioiip 1 They are lare, and for then 
essential characteristics I am dependent on leports of cases in the 
liteiatuie Such tumois have a gieatei oi less tendency to foim primi- 
tive arrangements of their constituent cells Bailey and Cushing included 
them in the terms of medullo-epithelioma and neuro-epithelioma 

The medullo-epithelioma is evidently a tumor composed of leduph- 
cations of bandlike masses of cells that suggest the medullary tube in 
the early days of embiyonic life These cells may be anticipated as 
being too immature to be classified m most instances, but it is possible 
that some of them might ha^e diffei entiated latei into stages suggestive 
of glioblasts or neui oblasts These tumois aie usually malignant, and 
mitoses are numei ous , hence it is unhkel}' that the cells pi ogress f ai 
in the histogenic pi ocess 

The second type, the neuio-epithelioma, piesents a somewhat diftei- 
ent pictuie While in some instances the cells may be arianged in 
layeis about cavities of vaiious sizes, the tendency is to foim rosets 
of what are evidentlj^ primitive ependymal cells, as cilia have been 
demonstrated in some instances In lepoiting a case of this type, 
Ribbert ® mentioned the occuirence of both glioblasts and neui oblasts 
and suggested the name of spongioneui oblastoma for it If his obsei- 
^atlons were correct, this tumoi presents some tendency to diff ei entiate 
into the various essential constituents of embryonal nervous tissue 
Bucy and Muncie repoited the piesence of cells impregnated by the 
leduced siher method, but since they consideied the method as utilized 
to be nonspecific, they attached no significance to the obseivation With 
Bailey and Cushing, I am inclined to believe that this tumoi is less 
primitive than the medullo-epithelioma, and fuithei that it is capable 
of some degree of difteientiation into glial and ganglionic daughtei 
elements 

Gioup 2 — Tumois of this group, aiising fiom embijoiial or adult 
epend}mal cells, glow internally into the canal system lathei than 
exteinall} into the biain substance They show no tendency to difter- 
entiate into cells othei than of their own t}pe In specific piepaiations 

8 The word “pituitarj” is here used adMsedh, as tumors of the posterior 
lobe, the onfi" portion of the organ of neural origin, are practicallj unheard of 
The adenomas and carcinomas of the pars anterior and the congenital c\sts arising 
fiom the remains of the craniopharj ngeal canal are not true tumors of the brain 

9 Ribbert H Ueber das Spongioblastom und das Gliom, Virchows Arch 
f path Anat 225 195, 1918 

10 Buci, P C, and I\Iiincie, W C Neuroepithelioma of the Cerebellum 
^m J Path 5 157 1929 
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of t)'pical ependymal gliomas (ependymoblastomas), I found nothing 
suggestne of glioblasts or neuroblasts Bailey oiiginally divided 
ependymal gliomas into epend 3 TOoblastomas and ependymomas, but the 
tendency of others is to group them all under ependymomas Roussy, 
Lhermitte and Cornil included them under the term of ependymo- 
gliomas 

It IS reasonable to include tumors growing fiom the choioid plexus 
in this group, as the mother tissue is modified ependyma Recent studies 
have elaborated the details of this rather interesting but rare form of 
intracranial tumor 

Gionp 3 — ^Tumors of this gioup consist essentially of round oi 
OAal indifferent cells the piogenitors of which have become sepaiated 
in a vaiiable degree from the neural cavity If they show any tendency 
to differentiate, owing to a slower rate of growth, embij’^onal forms 
of glioblasts and neuroblasts are frequently found The vaiious mem- 
beis of the group will be consideied separately 

The medulloblastoma, intioduced as a distinct entity by Bailey and 
Cushing, is a tumor that characteristically aiises from the loof of the 
fourth ventiicle It likely has its beginnings m the indifferent cells 
of the anterior medullary velum found in a large peicentage of noimal 
brains It seems evident that the primary cell is round oi oval and is 
fairly uniform in size and shape Its daughter cells, medulloblasts, 
develop tails, which aie not impregnated for the most part by the 
specific methods A few cells seem to evidence then bipotentiahties 
by developing into glioblasts or neuroblasts Bailey and Cushing 
obseived that the spinal metastases are composed of the small round 
or oval cells, which is further evidence that they are the primaiy and 
hence more malignant form of cell In one of my’’ cases, I found 
pseudorosets that lesembled those of the ependymoblastomas and that 
may’ have been due to an inclusion of ependymal ‘Tests” in a developing 

11 Baile>, Percnal A Study of Tumors Arising from Ependymal Cells, Arch 
Xeurol & Psychiat 11 1, 1924 

12 Penfield, Wilder Principles of the Pathology of Neurosurgery, Nelson’s 
Loose-Leaf Living Surgery, New York, Ihomas Nelson & Sons, 1927, vol 2, 
pp 329 and 333 

13 Roussv, G , Lhermitte, J , and Cornil, L Essai de classification des 
tumeurs cerebrales, Ann d’anat path 1 333, 1924 

14 DaMs L E, and Cushing, H Papillomas of the Choroid Plexus, with a 
Report of Six Cases Arch Neurol & Psj’chiat 13 681, 1925 Van Wagenen, 
W P Papillomas of the Choroid Plexus Report of Two Cases, One with 
Remo\al of Tumor at Operation and One vith “Seeding” of Tumor in the 
Ventricular SAStem, Arch Surg 20 199, 1930 

15 Bailei, P and Cushing, H Medulloblastoma Cerebelh A Common T 3 pe 
of Midcercbellar Glioma of Childhood, Arch Neurol &. Psjchiat 14 192, 1925 
1925 
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medulloblastoma'^® This group of tumois is to be made the subject 
of further study 

The tumoi long known as the gliosaicoma and moie recently as 
spongioblastoma multiforme or glioblastoma niultiforme I ha\e 
come to call neuroglioblastoma because in most of the twenty-eight 
cases of this type that I have studied, I have been able to find neuroblasts, 
as well as ghoblasts While this fact has not been considered by lecent 
writers, many of the earlier observeis had m mind the possibility that 
embryonic forms of nerve cells occurred in the vaiious gliomas Not 
unlike the medulloblastoma, it has for its essential cell an apolai bipo- 
tential cell, which in some cases constitutes the greater mass of the 
constituent elements In the slower growing tumors, apolar, unipolar 
and bipolar (and occasionally multipolar) ghoblasts and neuroblasts 
are to be found From analogy, this type of tumor is derived from an 
inditfeient cell that has migrated faither fiom the enviions of the 
neural canal and, after lying doimant until adult life, has assumed 
neoplastic charactei istics (according to the cell lest theory of origin) 
These cells may have been cut otf and isolated by the developing fibers 

16 It IS not to be surprised at that ependjmal tissue should be found occa- 
sionall}’’ in medulloblastomas, when it is realized that the roof of the fourth 
ventricle seems to be the common site of origin of both types of tumors In the case 
referred to, it was difficult to determine what the nature of the tumor was Its 
cells Avere largely those of medulloblastoma, some of which had differentiated into 
neuroblasts It contained many pseudorosets typical of ependymoblastoma (with 
central blood vessel), and many of its cells contained blepharoplasts suggestive of 
ependymal cells 

17 Globus, J H , and Strauss, I Spongioblastoma Multiforme, a Primary 
Malignant Form of Brain Neoplasm Its Clinical and Anatomic Features, Arch 
Neurol & Ps}'chiat 14 139 (Aug ) 1925 

18 Bailey, Percival Further Remarks Concerning Tumors of the Glioma 
Group, Bull Johns Hopkins Hosp 40 354, 1927 Buckley, R C Tissue Culture 
Studies of the Glioblastoma Multiforme, Am J Path 5 467, 1929 

19 The conception that gliomas contain nervous elements is an interesting one 
to trace in the literature It had its birth, apparentlj^, in the studies of Klebs, who, 
wrongly interpreting the nature of the engulfed and degenerating ganglionic ele- 
ments in the margins of in\asive gliomas, applied the name of neurogliomas to 
this group of tumors Since that time the presence of neuronic elements has been 
occasionally suggested but stressed little In the drawings of Bramwell and 
Stroebe can be seen cells with vesicular nuclei and enclosed darkl}" staining 
nucleoli, evidently neuroblasts Such elements were presumed to be present m 
neuro-epithelioma b}' Ribbert, and are now proAed to be present in gangliogliomas 
(ganglioneuroma, ganglioglioncuroma) Bailey and Cushing further found them 
m the medulloblastomas, and mj in\'estigations seem to establish their presence in 
most cases of neuroglioblastoma in this series (those in AAhich the cells tended to 
differentiate) and in the fcAA cases of astroblastoma the tissues of AA'hich Avere suit- 
able for stud) The presence of neuronic elements in gliomas has been considered 
m an abstract AAaj bj Storch, Borst and ilejer and more recently by Rouss), 
Lhermitte and Corml 
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of the coipus callosum, which the tumoi so fiequently involves Its 
close 1 elation to the medulloblastoma is further suggested b} the occa- 
sional tendenc} of its cells to form pseudoiosets, identical in appeal ance 
with those of the latter tumor Tooth found them in great numbers 
in one of his cases, and he described them undei the teim of “annulation 
forms ” 

The position of the astioblastoma is not entirely clear Theie were 
but three cases in the senes undei consideration, and I do not feel free 
to draw positive conclusions From its tendency to ladiate about the 
blood \essels, fiom the presence of cells similai to those in the neuro- 
ghoblastoma, and fiom its less malignant characteiistics, the lelative 
position assumed foi it by Bailey and Cushing seems logical In the 
few cases that have come to my attention, I have been able to find local 
“developing nests” of netii oblasts with the reduced silver method These 
cells seemed to be largely umpolai In this sense, the astioblastoma 
has a similar origin in an indifferent cell which has a tendency to differ- 
entiate more completely The tumor demands further study 

The last of the tumoi s m this group, commonly but inconectl} 
known as the ganglioneuroma, has been shown to be composed of 
embryonal and adult forms of both glial and ganglionic elements The 
presence of both types of cell has been lecognized by the German 
investigators foi many yeais, and they indicate this fact by calling the 
tumor a “ganglioglioneuioma ” In the senes of gliomas undei consid- 
eration, I hai e found three unquestioned cases and two others that seem 
to be a combination of it and a neuroglioblastoma multi foi me To 
specify the nature of the constituent cells, I have adopted the name 
suggested but not utilized by Ewing,-^ that of ganglioglioma It is 
undoubtedly more common than usually supposed and should be thought 
of when a small, fairly well circumsciibed glioma is encountered m the 
cerebial hemispheies or the flooi of the thud ventiicle It is likely 
that many of the cases described in the liteiatuie as cases of “neiiii- 
noma centrale” must be of this type (see especially those of Joseph} "" 
and MacPherson -“) The studies on this tumoi will appeal in foith- 
coming contributions 

20 Tooth, H H Some Observations on the Growth and Survnal Period of 
Intracranial Tumours, Based on the Records of 500 Cases, with Special Reference 
to the Pathologj" of the Gliomas, Brain 35 61, 1912 

21 Ewing, J, quoted b\ Perkins, O C Ganglioglioma, A.rch Path 2 11 
1926 

22 Josepln, H Em Fall ^on Parobubie und sohtarem zentralem Neuriom, 
Ztschr f Neurol u Ps>chiat 93 62, 1924 

23 iMacPherson, D J Studien ubcr den Bau und die Lokalisation der Ghom, 
mit besonderer Beruchsichtigung ihres iMissbildungscharakters, Arb a d neurol 
Inst a d Wien Unn 27 123, 1925 

24 Coiir\ille, C B Ganglioglioma Tumor of the Central Ner\ous S\stem, 
\rch Neurol Ps\chnt 24 439, 1930 Ganglioglioma, a Further Report, with 
Special Reference to Those Occurring in the Temporal Lobe ibid to be published 
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Fig 1 — Diagrammatic schema indicating the point of development of the vari- 
ous gliomas as compared with the embryonal pallium A is 3 . medullo-epithehoma, 
which IS formed of reduplications of cell layers suggesting the structure of the 
embryonal neural tube They usually project into the ventricular system B is z 
neuro-epithelioma, which usually grows into the brain substance, and its cells tend 
to form rosets C is a medulloblastoma, which grows into the cerebellum as well 
as downward into the fourth ventricle D is an ependymal glioma (ependymo- 
blastoma, ependymoma), which grows into the ventricular sjstem, its cells form- 
ing pseudorosets by grouping themselves about the blood vessels E represents a 
group of gliomas (neuroglioblastoma, astroblastoma and ganglioglioma), which 
consist of de\ eloping glial and ganglionic elements They vary m degree of dif- 
ferentiation and make feeble attempts to form pseudorosets F is an astroc 3 'toma 
protoplasmaticum, developing probablj"^ from amitotic division of adult cell forms 
G illustrates the oligodendroglioma, which is composed of adult and possiblj 
embrjonic forms of oligodendroglia H represents astrocyoma fibrillare, which 
IS formed b\ amitotic duision of adult fibrillary astrocytes 
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The gliomas in this gioup, then, aie composed of small lound or 
oval cells apparently coiiesponding to the indifferent cells m noimal 
neurohistogenesis These elements have a variable tendency to differen- 
tiate into glioblasts and neuroblasts The impiession gained from a 
study of them is that there is a gi eater piopensity to foim glioblasts 


Statues of Differentiation 



Fig 2 — Schema indicating histogenic stages that may be demonstrated in the 
gliomas studied in this series The extent of differentiation in the various tumors 
IS indicated by brackets The various tumors are shown to contain both devel- 
oping glioblasts and neuroblasts, except those in vhich the name of the tumor 
appears below an individual cell 
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than neuroblasts, the pioportions found in noiinal ner\ous tissue being 
rotighl}/ maintained This seems to be tiue even in the case of the 
ganglioglioma, accoidmg to the Geiman investigatois, though the gi eater 
size of the ganglionic elements make them the moie conspicuous 

Gtoup 4 — The fouith group of gliomas is composed of tumois 
having their origin from adult cell forms, no embryonal elements being 
found in their tissues The group is composed largely of astrocytomas, 
which stiuctuially are made up of adult fibrillary oi protoplasmic 
astrocytes or both From the descnptions given, it is likely that the 
tumoi oiiginally desciibed by Bailey and Cushing and investigated 
further by Bailey and Bucy under the term of ohgodendioghoma 
should be included in this gioup, both from the adult charactei of its 
cells and from its appaient slow growth In tumors of this gioup, 
pioliferation takes place by amitotic cell division and, as Bade} and 
Cushing have suggested, the tumoi s may be hetei otropias 

Gioup 5 — This group is composed of the rather laie tumors of the 
pineal body which have been described by Horrax and Bailey and 
the literature on which has been reviewed by Haldeman ■' In Baile}^ 
and Cushing’s scheme, they have been included under the terms of 
pmeoblastoma and pmeoloma, depending on the lesemblance to the 
embryonic or to the adult pineal parenchyma 

COMMENT 

In a general consideration of mti acranial tumors, the authoi 
previously divided the gliomas into two large gioups the embryonic 
cell and the adult all types,-® which embraces the foregoing classification 
m a condensed foira The conception, somewhat differently applied, was 
suggested by Caimichael,-® whose line of division was not clearly drawn 
either from the standpoint of histogenesis or from that of gross 
moiphology of the tumor In general, tumors of the adult cell group 
have a good prognosis if they admit of surgical removal Tumors of 
the embryonic cell group offer an increasingly good prognosis with then 
tendency to diffeientiate into adult elements 

The classification described in this study undoubtedly has its imper- 
fections, but it seems more satisfactory than one in which the effort is 

25 Bailej', P , and Bucy, P Oligodendrogliomas of the Brain, J Path & 
Bact 32 735, 1929 

26 Horrax, G, and Bailee, P Tumors of the Pineal Bodv, Arch Neurol & 
Psychiat 13 423, 1925 

27 Haldeman, K O Tumors of the Pineal Gland, Arch Neurol & Psychiat 
18 724, 1927 

28 Courville, C B Intracranial Tumors Their Pathologj, Symptomatology, 
Diagnosis and Prognosis, to be published 

29 Carmichael, E A Cerebral Gliomata, J Path & Bact 31 493, 1928 
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made to place each t3"pe under a single stage m the histogenic process 
This cannot be done either from the standpoint of the most piimitne 
or from that of the most advanced t)'^pe of cell, for in either case over- 
lapping must occur In the groups that I have been able to study, the 
classification fits with a reasonable degree of accuracy the tumors that 
have a similar tissue architecture This must be the ultimate criterion 
in any classification, for to be useful any nomenclature must suit the 
needs of the general pathologist, who cannot concern himself with the 
minutiae of all portions of the field of tumor pathology 

The consideration of at3'pical or transitional forms, as has been 
suggested b3' Baile3 does not militate against the scheme , in fact, the 
scheme has helped in the more accuiate placing of certain individual 
gliomas that I have encountered Furthermore, the predominance of a 
certain t3'pe of cell, either of glioblastic or neuroblastic t3’^pe, should not 
be a cause for confusion, for such variations are the rule in neoplastic 
proliferations elsewhere m the bod3' Baile3 and Cushing found a varia- 
tion in the proportion between the ghoblasts and neuroblasts in the 
medulloblastomas, showing that the}" do not follow an3" pi escribed course 
in their formation This is undoubtedl3" true of other tumors, and m 
the end the few cases in which the observations do not coincide with 
the usual ones must be judged on their tendencies and resemblances as 
a whole 

A possible objection to this scheme of classification which must be 
considered is that illustrated b}" cases not infrequentl3" descnbed in 
which there is an apparent transformation of a benign glioma into a 
more malignant one The modus operandi of this change is difficult to 
concene until it is decided rvhether gliomas hai^e their origin in 
embr3"onic cells, according to the theor3'' of Cohnheim, or whether the3 
result from the assumption of embr3"onal characteristics by adult cells, 
as suggested by Ribbert It is difficult to interpret the presence of 
neuroblasts in a glioma by Ribbert’s h3’pothesis, for it seems most 
unlikely that cells as highly differentiated and specialized as the nene 
cells can form apolar, unipolar oi bipolar neuroblasts As far as the 
gliomas aie concerned, the v eight of ewdence seems to be in favoi of 
their origin from embr3"onal cell “rests” If this is true, the malignant 
transformation from benign gliomas ma}" be due to actn^it}" of undiffei- 
entiated portions of the tumor or the arousal of adjacent latent undiffer- 
entiated cells This IS in accord with the frequent observation of areas of 
embr}"onal t3pe in benign forms and vice \ersa It is evident that 
present knowledge does not permit the drawing of positive conclusions, 
and the ultimate solution of the problem must await further observations 

30 Counille, C B, and A.delstein L J Histologic Diagnosis of Tumors of 
the Glioma Group, California &: West ^fed , to be published 
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and experimentation There is little at hand to be used as argument 
against the classification proposed The conception presents a slightly 
different aspect of the problem and may lead to the development of 
further impoitant details of the histogenesis of this group of neoplasms 

SUMMARY 

Based on the stud}^ of the cell types m a series of fifty gliomas, a 
classification of tumors of the group is suggested, which is based on the 
course of development of the constituent cells In the enibr}^onal 
ghPmas, the differentiation of the various elements is compared to 
stages m normal neurohistogenesis as it is now understood The his- 
tologic aspects of the tumor are dependent on the stage reached m the 
histogenesis of the fundamental cell and the location of the hypothetical 
“mother cell” when it assumed neoplastic activity Regressive changes 
may also alter the primar}'^ appearance of the tumor 

The embryonal gliomas seem to be composed of undifferentiated 
cells that are bipotential, being capable of forming either ghoblasts or 
neuroblasts in the course of their development Such cells pass through 
vaiious stages suggestive of normal neurohistogenesis 



THE EFFECT OF INJURY ON CELLULAR 

perjmeability to water-" 

BALDUIN LUCKfi, MD 

AND 

MORTON McCUTCHEON, MD 

PHILADELPHIA 

Peimeabihty to watei is a piopeity of cells in geneial It may* be 
defined as the amount of water that enters or leaves the cell per unit 
of time, per unit of cell surface and per unit of osmotic driving force 
In previous communications, it has been shown that peimeabihty of the 
living cell to water is affected by a number of factors, such as tempeia- 
ture and chemical composition of the medium ^ In this paper, we shall 
present evidence that injury to the cell is 3'et anothei factor causing 
alteration of its peimeabihty to water 

For a study of the relation of injury to peimeabihty, it is obviously 
necessai-y to select a cell peimitting both recognition of injur}'- by 
decisive criteria and precise measurement of permeability The 
spheiical unfeitilized egg of the sea urchin, Aihacm pimctiilafa, is 
admirably suitable Injury is leadily recognized on the addition of 
speim after the cells have been returned to their natural medium, sea 
watei, at the conclusion of an experiment normal cells shortly undergo 
clea\age, while injured cells divide atypically or not at all 

METHOD OF MEASURING PERMEABILITY OF CELL TO WATER 

Permeabilitj' of the cell to water is determined by the following method ^ 
Cells from a single specimen of Aibaaa are placed m sea water of the desired 
osmotic pressure,® at constant temperature In h}potonic solution, water enters 
under the driving force of osmotic pressure, and the cell swells, conversely, the 

Submitted for publication, June 6, 1930 

*From the Laboratory of Pathology, School of Medicine, University of Penn- 
sylvania, Philadelphia, and the Marine Biological Laboratory, Wood’s Hole, Mass 

1 McCutcheon, M , and Lucke, B The Kinetics of Osmosis in Living Cells, 
J Gen Phjsiol 9 697, 192S-1926, The Effect of Certain Electroljtes and Non- 
Electrohtes on Permeability of Living Cells to Water, ibid 12 129, 1928 Lucke, 
B , and McCutcheon, M The Effect of Valence of Ions on Cellular Permeability 
to Water, ibid 12 571, 1929 

2 For details of method see McCutcheon and Lucke (footnote 1, first 
reference) and Lucke and McCutcheon (footnote 6) 

3 In this paper, the concentration of the sea water is expressed in per cent of 
isotonic (100 per cent) sea water Thus 60 per cent sea water means a solution 
consisting of 60 parts of sea water and 40 parts of distilled water 
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cell shrinks when placed in a solution hypertonic with respect to the cell’s interior 
The changes of volume proceed relatively slowly and permit accurate measure- 
ment of the diameter at intervals of a minute with a filar micrometer Since the 
cells are spherical, diameters are easily converted to surface area and volume The 
course of change in the volume is satisfactorily described by certain equations by 
which permeability may be computed ^ For this purpose, the mean volume of 
several cells (generally six) is plotted against time, and a smooth curve drawn 
through the points (chart 1) The rate of passage of water is given by the rate 
of change in volume, and is obtained from the slope of the curve at a given time 
(by drawing a tangent to the smooth curve) This value is divided by cell 
surface and the difference in pressure between the interior of the cell and the 
medium The resulting numeric quantity is termed the permeability of the cell 
to water, at a given time, the units here used are cubic microns of water per 
minute, per square micron of cell surface, per atmosphere of pressure ® 



Chart 1 — Graphs illustrating the course of swelling and of shrinking of living 
uninjured cells in anisotonic solutions at constant temperature (18 C ) The 
mean volume of six cells is plotted against time The left graph shows the course 
of swelling (endosmosis of water) , cells removed from their natural medium 
(100 per cent sea water) were placed in 60 per cent sea water, and measured at 
intervals of one minute In the right graph, shrinking (exosmosis of water) is 
illustrated Cells were first allowed to swell in 60 per cent sea water for forty-five 
minutes , the swollen cells were then transferred to 100 per cent sea water, and 
measured at intervals of one minute 

4 McCutcheon and Lucke (footnote 1, second and third references) 

5 Mathematically expressed, 

Peimeability=. 

"here is the rate of passage of water into or out of the cell (and hence the 
rate of change of volume), S is the area of the cell surface, P the osmotic pres- 
sure of the interior of the cell, Pex the osmotic pressure of the external medium 
and (P — P 

cx) the difference in osmotic pressure between the interior of the cell 
at time t, and the medium S is computed directly from the volume (V) read 
from the curve at time t P is calculated from the equation Po Vo = P V, 
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B}" the method described, we have studied the permeability to water 
of cells injured by exposure to heat and by exposure to anisotonic 
solutions 

THE ErrECT or injury by heat on permeability to water 

Cells weie placed in sea water of different temperatures (constant 
to ± 1 C ) for a given number of minutes After being cooled in sea 
water at room temperature, they were transferred to a hypotonic 
solution and measured at intervals of one minute In a previous study, 
ne had found that exposure to temperatures of 52 and 60 C causes 
irreveisible gelation of protoplasm and increase of volume m isotonic 
solution ® In the range of temperatuie employed in the present experi- 
ments (from 30 to 45 C ), the cells were definitely injured or killed, but 
the protoplasm was not so altered as to lead to swelling in ordinary 
sea water Such cells, however, retained their property of swelling in 
hypotonic, and shrinking in hypertonic, solution, provided that the 
exposure to heat was not prolonged For example, cells heated for 
less than sixteen minutes at 44 C were injured, but remained capable 
of swelling m h 3 '-potonic sea watei, while cells heated for as long as 
sixteen minutes were firmly coagulated and rendered incapable of a 
change m volume The behavior of these injured cells differs greatly 
from that of noimal cells This is shown in chart 2 Cells injured by 
heat were placed in diffeient hypotonic solutions, it may be seen in chart 
2 that the)" swelled lapidly for several minutes, after which they 
shiank Normal cells under similar conditions swell until constant 
volume (i e , equilibrium) is attained after many minutes or even hours, 
or until the)" burst, having i cached then elastic limit 

From experiments of this kind it is apparent that injured cells do 
not lose their semipermeability at once or completely In injured as in 
normal cells, the degree of the change in volume varies inversely with 
the osmotic pressure of the medium, being greatest m the most dilute 
solution But while in normal cells the amount of dissolved substances 
that can enter or leave the cell is inappreciable mider the conditions ot 
the experiments, m injured cells escape of contents takes place and the 
cell may shrink though in a hypotonic medium 

where Po is the osmotic pressure of ordinary sea water (taken as 22 atmospheres), 
Vo the lolume of the cell in its natural medium, V the volume at a given time, 
and P the osmotic pressure inside the cell at a given time (For further details 
see McCutcheon and Lucke [footnote 1, second and third reference] ) This dif- 
ferential equation is used in its integrated form in “Further Studies on the 
Kinetics of Osmosis in Lning Cells,” to be published In this paper, a theoretical 
treatment of osmosis is given 

6 Lucke B and McCutcheon, M Reversible and Irrev'ersible Swelling of 
Living and of Dead Cells, Arch Path 2 846 1926 
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Expenments weie now planned to determine whethei quantitative 
differences exist between injuied and normal cells in regard to 
peimeability to water 

In the first group, we vaiied the length of time dm mg which cells 
were exposed to heat The results of a typical expeiiment are shown 
in table 1 Here cells exposed to a temperature of 39 C for different 
peiiods weie caused to swell m a hypotonic solution The table shows 

M 

too 



Chart 2 — The effect of injury by heat on permeability to uater Cells placed 
for four minutes in ordinary sea water heated to 44 C were transferred to several 
hypotonic solutions (20, 60 and SO per cent sea water) and measured at mterrals 
of one minute The mean volumes of three cells are plotted against time It is 
seen that the injured (or dead) cells swell rapidb-^ in 20 and 60 per cent sea water 
and then shrink, though m a Iwpotomc medium 

that permeability to watei vanes direct!} with the length of exposuie 
to injuiy This i elation is most cleaily brought out in the initial 
measui ements, befoie fuithei changes occuired in the cell membrane 
Thus the values of peimeabilit} determined at the first minute of the 
swelling piocess foim a legulai series, cells heated foi two minutes 
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having the lowest peimeabihty (0 076), while those heated for 
sixteen minutes showed an mciease in permeability of almost 300 pei 
cent OA’^er the unheated contiols The initial increase in permeability 
may be folloived by a furthei inciease, or the gradual escape of dis- 
solved substances from the injuied cells may lead to an apparent 
deci ease 

In the next group, the temperature was varied and the time of 
exposure held constant It was again found that permeability to water 
varied with the intensit}'’ of the injurious factoi A typical experiment 
is represented in table 2 Here cells uere exposed for four minutes to 
different temperatures, and then caused to sivell in a hypotonic solution 
It may be seen that exposure to 39 C causes an increase in permeability, 

Tablf 1 — The Effect of E\posiiie to 39 C foi Vaiying Lengths of Tunc on 

Pcrmeabihty to U'atcj 


Intervals at which Permeability Following Increasing Periods of Exposure 

Permeability was , — — — — 


Calculated 

0 

2 Min 

4 Min 

8 Min 

12 Min 

16 Min 

1 

0 069 

0 076 

0 081 

0 084 

0 119 

0 172 

2 

0 072 

0 080 

0 080 

0 090 

0 119 

0 093 

3 

0 074 

0 078 

0 079 

0 099 

0 104 

0 058 

4 

0 070 

0 070 

0 079 

0 108 

0 083 


0 

0 068 

0 060 

0 075 

0 119 




* Tune of exposure is given in the top line, 0 exposure is the control experiment The 
solution in which the cells were caused to swell after exposure was 40 per cent sea water at 
20 C The values of permeability were determined for successive minutes and represent the 
number of cubic microns of water entering the cell per minute per square micron of cell surface 
per atmosphere of pressure It is seen that at the first minute (before further changes had 
occurred in the cell membrane) the lalues for permeabilitj form a regular series and vary 
directly with the length of exposure to the injurious agent, at later minutes Irregularities In 
values develop Fertilization tests showed atjpical division after two minutes exposure, and 
no cleavage after longer exposure 


exposure to 41 C a still greater increase, while exposure to 45 C brings 
about coagulation, so that permeabilit}'- can no longer be measured 
From these and similar expeiiments the conclusion may be draxvn 
that injury of cells bx'^ heat manifests itself bj’’ an inciease in perme- 
ability to water, and that this increase is proportional to the degree of 
injury 

IKJURV BROUGHT ABOUT BY EXPOSURE TO AXISOTONIC 

SOLUTIONS 

When cells are placed in hy'^potonic solutions of different osmotic 
pressures, the rate of increase in volume is of course x'^ery different, 
being most rapid in the most dilute solution and slowest in the least 
dilute But xx'hen the lates for entrance of xx’^ater are divided by osmotic 
dux mg force and cell area these differences disappear, permeability to 
xxater, at least for the first sex’^eral minutes is independent of the osmotic 
pressure of the medium At later minutes, hoxvex’’er, differences in 
permeability may' appeal in the sense that xx'hile there is a slight decrease 
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in permeability in higher concentrations,' theie is a maiked inciease in 
lower concentrations AVhen the cells aie returned to ordinar}'^ sea water 
and inseminated, it is found as a lule that in cases in which perme- 
ability has increased, cleavage fails or is atypical, whereas in cases in 
which permeability has not inci eased, there is no prevention of sub- 
sequent normal clea\age It is believed that increased permeability in 
such experiments is an expression of injur)^ due to too rapid entrance 
of water An experiment illustrating this case is recorded in table 3 
In this experiment, permeability was calculated at successive minutes for 


Table 2 — The Effect of Eon) Moiitfe Eiposuics to laiying Teitipei afiu es on 

Pomeahthty to Watci 


Degrees of Temperature C 

20 

31 

36 5 

39 41 45 

Permeabilitj 

0 0S9 

0 091 

0 083 

0 117 0 137 Coagulated 


The concentration of sea water emplojed for swelling was 50 per cent at 20 C The values 
of permeability were calculated for each series at the third minute It is seen that exposure 
to 39 and 41 O causes an increase m permeability 


Table 3 — Pei meahihty to Watci Calculated at Successive Minutes foi Cells m 

30, 40 and 50 Pci Cent Sea Watei 


Intervals at which 

Permeability in Various Con- 

Permeability was 

centratlons of Sea 

Water 

Calculated 

r 

X 

s 

Jim 

30% 

40% 

50% 

2 

0 086 

0 069 

0 069 

3 

0 089 

0 068 

0 069 

4 

0 092 

0 064 

0 062 

5 

0 098 

0 063 

0 064 

6 

0 103 

0 063 

0 060 

8 

0 117 

0 076 

0 058 

10 


0 097 

0 056 

Cleavage 

All 

50% divided , 

All divided , 


cjtoljzed 

of these one- 

90% typical 



half atj pical 



The values give the number of cubic microns of water entering the cell, per square micron 
of surface per atmosphere of pressure The cells in 30 per cent sea water are injured from 
the heglnnmg and give high values of permeabilitj , which increases from minute to minute, 
in 40 per cent sea water, permeability increases after the sixth minute, owing to injury, the 
values for permeabilitj of cells in 50 per cent sea water are normal 


cells m three different hypotonic solutions In 50 per cent sea water, 
permeability was normal, i e , it declined slightly, subsequently, all cells 
underwent cleavage, which was normal in nine-tenths of the cells In 
40 pel cent sea water, permeability was the same as in the preceding 
dilution for six minutes, then it rapidly increased Subsequently, only 
one half of the cells dnided and one half of these were atypical In 
30 per cent sea water, peimeabilitv was high from the start (this is 
unusual) and increased continually, no cells lemained capable of 
cleavage, all eventually undergoing c}tolysis 

7 This decrease is due, at least in part, to the fact that osmotically inactive 
substances within the cell are neglected in the present method of calculation 
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We now come to a much more favorable t)pe of experiment foi 
clemonstiatmg the relation of permeabiht}" to injury by h}potonic 
solutions Under the conditions just described, injury occurs onh aftei 
several minutes and therefore does not affect the initial permeabilitj 
of the cell We shall now describe expeiiments in which unheated 
cells pieviously swollen in various hypotonic solutions aie returned to 
ordmaiy sea water and allowed to shrink In such cases, the injuiv 
has been inflicted, if at all, during the swelling piocess, and theiefore 
might be expected to affect the rate of shi inking fiom the fiist instant 

Table 4 — The Effect of Exposiue to Hypotonic Solutions of Vatying Dcgicc on 

Pc) meabihty of Noi mal Cells 


Concentration of 
Sea IVater % 


Per Cent Typically 
Permeability Dl\ ided 


30 

33 

40 

45 

55 

GO 


0 123 

95 

0 136 

95 

0 135 

95 

0 139 

95 

0 113 

05 

0 139 

9 j 


Cells were swollen for seven minutes in 30 35 40 45 53 and CO per cent sea nater and 
then returned to isotonic sea water Tlie course of evosmosis of water was studied at 14 C 
Permeability was calculated at the third minute The values of permeabilitj show no drift 
On subsequent fertihzat on 95 of 100 cells divided norinallj in all cases 


Table 5 — The Effect of Exposiue to Hypotonic Solutions of Vatying Dcgicc on 

Pit nicability of Injiiicd Cells 


Concentntion of 
Sea VV ater % 

Permeabilitv 

Cleiv age 

35 

0 330 

Viosflj cjtolyzed, 10 per cent atypicallv divided 

40 

0 22 r 

Vlanj cjtoljzed, 25 per cent atypically divided 25 per 

50 

0 183 

cent tjpicalh divided - 

70 per cent tjpicallj divided rest not divided 

55 

0 216 

fO per cent divided of which one-fourth are atvpital 

GO 

0 107 

SO per cent divided all typical 


Cells swollen for seven minutes m the various hjpotonic solutions were returned to isotonic 
sea water and evosmosis of water studied at 18 C Permeability was calculated at the third 
minute The values of permeability are high (eveept in bO per cent of sea water) and varj 
with the degree of inpir^ as shown bj the fertilization tests 


Before citing an example of this type of injuiy, it should be pointed 
out that such injurt may often be avoided, eten in veiy dilute solutions, 
provided that the solution is at low temperature (from 10 to 15 C ) 
exposure is not too prolonged, and the cells are m good condition to 
start with Under these conditions when cells pieiiousl}^ sw’^ollen in 
\arious Inpotonic solutions are returned to ordinary sea water and 
allowed to shrink, the permeabilit}" in shrinking is found to be 
independent of the osmotic pressure of the solution used to induce 
swelling Corresponding fertilization tests are normal The data on 
an experiment illustrating this are gn'^en in table 4 Cells previoush 
swollen foi seven minutes in six diffeient hvpotonic solutions were 
caused to shrink in ordinary sea watei The values of the peiine- 
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ability of cells fiom the several diflfeient solutions show no drift, and 
in all cases 95 of 100 cells subsequently divided nonnally 

A strikingly diffeient lesult was obtained if injuiy occurred during 
the swelling process In table 5 is lecorded an expeiiment in which 
cells vere allowed to swell for seven minutes in five difterent hypotonic 
solutions When the cells were letuined to isotonic solution, perme- 
abilit}- ® was found to vaiy from 0 107 in cells caused to shiink from 
60 per cent sea watei, to 0 330 in cells caused to shiink from 30 pei cent 
sea water, a diffeience of threefold A coriesponding diffeience vas 
observed in the results of insemination, though theie was CMdence of 
slight injury even m the 60 per cent cells 

A final typical expeiiment is lecorded m table 6 Here cells were 
kept foi foui and a half houis m several hypotonic solutions, and then 
caused to shiink m isotonic sea water In four of the dilutions, peime- 


Tablc 6 — The Effect of E\posuic to Vaitous Hypotomc Solutions foi Foui end 
Five-Tenths Honrs on Peimeabihty 


Concentration of 
Sea Water % 

Permeability 

Cleavage 

50 

0 150 

30 per cent divided, rest cytoljzed 

55 

0 083 

90 per cent typically divided 

60 

0 089 

95 per cent typically divided 

65 

0 093 

95 per cent typically divided 

70 

0 094 

95 per cent typically divided 


Cells swollen for four and one-lnlf hours m various hypotonic solutions were then returned 
to isotonic sea water, and evosmosis of water studied at 18 C Perraeabilitv was calculated at 
the third minute It is seen that the long exposure did not cause injurj except m the 30 per 
cent dilution The values of permeabilitj are normal except those for the injured cells, which 
are high 

ability was normal, and feitihzation tests showed no injuiy In the 
most dilute sohition, the cells were injuied and had high permeability 

Fiom these and similai expeiiments it is appaient that injuiy of 
cells b}' hypotonicity of the medium manifests itself by inci eased perme- 
ability to water, and that this mciease varies directly with the degiee 
of injury as shown by feitihzation tests 

COMMENT 

Many investigatois have studied the moiphologic alteiations of cells 
injuied b}^ a variety of agents The functional piopeities of injuied 
cells have leceived much less attention Of these, the one most 
intensively studied in relation to injury is permeability of the cell to 
dissolved substances M^ith a variety of material and by several 
clififeient methods, the conclusion has been reached that injun lenders 

8 As has been stated, permeability varies but little during the first several 
minutes of an experiment as a matter of convenience, permeability yvas calculated 
at the third minute The values thus obtained agree closely yyith the y'alues 
obtained by the integrated equation (see footnote 5) 
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cells more permeable to diffeient substances that normally aie pi evented 
trom enteimg or leaving the cell® However, little precise information 
IS available on abnormal permeability to water One such investigation 
IS that of Landis, who found that injury to capillaries maikedly increased 
their peimeability to watei Landis heie dealt with the tianspoit of 
water acioss the capillaiy wall, m the present experiments, we are 
concerned with the permeability of cells themselves 

It IS a iifell known fact that while cells are normally permeable to 
water, the degree of permeability is a somewhat lestricted one, so that 
water enters or leaves the cells lelativel} slowly In the present experi- 
ments, it has been shown that injuiy to the cell inci eases its permea- 
bilit) to watei The results of oui expeiiments aie m haimony with 
studies of othei investigatoi s on peimeability to dissolved substances 

SUMMARY 

The unfeitihzed egg of the sea uichin Aibacia pimctulafa, was 
used as a cell in which injuiy can readily be lecogmzed and permea- 
bility to water accurately measuied 

It was found that injuiy (induced by high temperature and by 
anisotonic solutions) causes a maiked increase in cellular permeability 
to watei, and that this increase in peimeabhty can be con elated with 
the degiee of injury 

The method desciibed aftoids a convenient measure of injuiy 

9 Osterhout, W I V Injury, Recovery, and Death, in Relation to Con- 
ductivity and Permeability, Philadelphia, J B Lippincott Company, 1922, 
Exosmosis in Relation to Injur}' and Permeability, J Gen Physiol 5 709, 1923 
Brooks, S C Conductivity as a Measure of Vitality and Death, ibid 5 368, 
1923 

10 Landis, E M IMicro-Injection Studies of Capillary Permeability I 
Factors m the Production of Capillary Stasis, Am J Phjsiol 81 124, 1927, II 
The Relation Between Capillar} Pressure and the Rate at which Fluid Passes 
Through the Walls of Single Capillaries, ibid 82 217, 1927 

11 Northrop, I H Kinetics of the Swelling of Cells and Tissues, J Ger 
Physiol 11 43, 1927 



TRUNCUS SOLITARIUS PULMONALIS 


A RARE TYPE OP CONGENITAL C^RDI\C ANOMALY^ 
PHILLIP F SHAPIRO, MD 

CHICAGO 

From time to time, a congenitally anomalous heart is found that 
possesses only a single arterial trunk Abbott^ collected twenty-thiee 
such cases It is usually a heart that is severely deformed, biloculate or 
tnloculate, with man}' other defects associated with the arterial one 

At first glance, the single arterial trunk would be consideied as a 
persistent truncus communis, in which the original common arterial 
trunk issuing from the bulboventiicular loop had failed to divide into its 
appointed aortic and pulmonic paits But cases of the latter are, indeed, 
rare I have been able to find only two that may be accepted, one 
reported by Preisz ^ in 1890, and the other more recently by Santa 
Cruz ® Incomplete division of the common trunk is seen much more 
frequently than this total failure to divide 

In most of the cases of single arterial trunk that are regarded as 
cases of truncus communis, complete division has occuired But sub- 
sequently one side involutes, leaving the othei to carry the load of both 
The single vessel remaining is therefore not a truncus communis, but a 
truncus sohtarius which has lost its partner Such mishaps can readily 
occur When, as in the case to be desciibed, there is a laige defect in the 
ventricular septum, flow lelationships aie so disturbed that the aorto- 
pulmonary septum develops irregularly The passage of the bulk of the 
the circulation through one trunk still further reduces the other until 
the latter may be completely, or almost completely, obliterated Then 
only a small vestige of the second vessel oi no trace of it may be found 

Usually, the pulmonic side is obhteiated, and the single vessel left 
behind is a truncus sohtarius aoiticus Several such cases have been 
reported ^ The solitaiy tiunk is identified as the aorta by the oiigin of 

Submitted for publication, April 14, 1930 

" From the Department of Pathology of the Cook County Hospital 

1 Abbott, M , in Osier, W lilodern Medicine, Philadelphia, Lea & Febiger, 

1925 

2 Preisz, H Beitrage zur Lehre von den angeborenen Herzanomalien, Beitr 
z path Anat u z allg Path 7 247, 1890 

3 Santa Cruz, J Z Common Ventricular Opening for Aorta and Pulmonary 
Arter}, J Philippine Islands MAS 295, 1925 

4 Moenckeberg, J G Die Missbildungen des Herzens, m Henke and 
Lubarsch Handbuch der speziellen pathologischen Anatomic und Histologic, 
Berlin, Julius Springer, 1924, vol 2 Dickson, WE A Congenital Abnormaht/ 
of the Heart and Blood Vessels, J Anat S. Physiol 48 210, 1910 
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the coionar}'^ aiteiies from behind the semilunar cusps The lungs aie 
then supplied by branches aiising directly from the aoitic trunk or by 
the ductus botalh oi by the bionchial arteries or by anomalous branches 
from the great vessels of the neck 

Much more laiely does the aoitic side involute and leave a ti uncus 
solitaiius pulmonalis In this case, the sinuses of Valsalva aie fiee fiom 
coronary openings Abbott ^ referied to such a case desciibed by Faire 
and to anothei by Foister In each a single, large vessel, the pulmonic 
trunk, arose fiom the ventricle and was connected to the tiansveise 
aoi ta by a widely patent ductus arteriosus This trunk gave off the pul- 
monary aiteiies, while the great vessels of the neck and arms aiose fiom 
the beginning of the tiansveise aoita They then desciibed “a single 
vessel aiising fiom the concavit)’- of the aortic arch, and lunning down 
alongside the pulmonic tnink to the base of the heart, wheie it divided 
into two coronai}'^ vessels ” This was evidently the vestige of the ascend- 
ing aoita 

Recently, I studied a case of ti uncus sohtaiius aoiticus,® with partic- 
ular reference to Spitzei’s theoiy of detoision defect “ For comparison 
and also because of its greatei laiity, I lepoit the following case of 
ti uncus sohtarius pulmonalis 

A colored boy, R H , was born in a spontaneous, normal delivery at full term 
The mother was a healthy, young pnmipara, 18 years of age Her Wassermann 
reaction was negative The child lived for only four dajs, and died with the 
clinical diagnosis of bilateral bronchopneumonia 

The heart weighed 30 Gm , as compared with the normal weight at birth of 
24 Gm It lay in normal position, but ^vas made up almost entirely of the large 
right ventricle and the large right auricle There was an intervening, veil 
developed tricuspid valve with its three groups of chordae tendineae The cham- 
bers on the left side of the heart were insignificantly small and only a single, large 
arterial trunk, 27 mm in diameter, issued from the base of the heart 

No coronary artery sprang from it The orifice of the trunk was guarded by 
three semilunar cusps that, according to their position, could be termed as left, 
anteroright and posteroright As the single trunk ascended it gave off the two 
pulmonarv"- arteries from its anteroleft aspect It then continued in a widely open, 
funnel-shaped communication with the transverse aorta At its insertion was a 
stump of isthmus aortae from which, crowded together, arose the innominate, the 
left common carotid and the left subclavian arteries 

Just distal to its insertion, a single, small artery, 1 mm in diameter, took origin 
from the aortic arch It ran down the posteroleft aspect of the large arterial trunk 
and behind the origin of the pulmonary arteries, to divide at the base of the heart 
into an anterior descending and a left circumflex coronarj branch No trace of 
the ascending aorta could be found otlier than this vessel which gave off distally 

5 Shapiro, P Detorsion Defects in Congenital Cardiac Anomalies, Arch 
Path 9 54, 1930 

6 Spitzer, A Ueber den Bauplan des normalen und missbildeten Herzens, 
Virchows Arch f path Anat 243 83, 1923 
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the branches of the left coronary artery and which was entirely independent of the 
large arterial trunk beside it There was no right coronary artery The left 
suppled the whole heart 

The wall of the large right ventricle was 5 mm thick From the left aspect 
of the large arterial trunk, there projected into the anterior upper corner of the 


Lt.commoa carotid 



Fig 1 — Diagram of heart showing truncus solitarius pulmonahs and other 
anomalies 


ventricular chamber a small ridge of the aortopulmonary septum A small ridge 
also of interventricular septum was barely discernible at the apex of the large 
ventricular cavnty The rest of the interventricular septum was absent A 
vvidelv open septal defect led from the huge right ventricle into the insignificant 
left one 
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The cavity of the large right auricle was 22 mm in diameter The inferior 
and superior venae cavae and the coronary sinus opened into it normally It had 
a well developed auricular appendage The pulmonic veins emptied by two trunks, 
instead of the usual four, into the left auricle The small left auricle was an 
antechamber to the large right one It was only 3 mm deep, but carried also a 
small auricular appendage Inferiorly, its walls fused into the left wall of the 
common ventricle, so that it was completely cut off below from communication 
There was no mitral orifice The mitral leaflets, their three groups of chordae 
tendineae, and their papillary muscles had all been lost in the fusion The left 
auricle emptied into the right auricle only by an open foramen ovale 7 mm wide 
There was no crepitation in the right upper and in most of the right middle 
and lower lobes The left lower and most of the left upper lobes were similarly 
noncrepitant The cut surface showed numerous confluent granular areas from 
which pus could be expressed 

The other organs showed nothing unusual 

The anatomic diagnosis was Truncus solitarius pulmonalis, persistent ductus 
arteriosus , hypoplasia of the ascending aorta, with persistence of the left coronary 
artery and atresia of the right, origin of the great vessels of the neck from 
isthmus aortae, atresia of the mitral orifice, patent foramen ovale, incomplete 
inclusion of the pulmonary vein in the wall of the left auricle, hypoplasia of the 
left uncle and vestigial left ventricle, hypertrophied right auricle and right 
ventricle, defective interventricular septum, and bilateral bronchopneumonia 

COMMENT 

This case coriesponds closely to those of Farre and Forster The 
small vessel running from the aortic arch down the left side of the ductus 
aiteiiosus, behind the pulmonary arteries, and on down the left side of 
the pulmonic tiunk to the base of the heait was the only vestige of the 
ascending aorta From it aiose the coronary arteiy 

The large single trunk was pulmonic, for it had no coronary aiteries 
Cases are described in which, because of abnormal aortopulmonary divi- 
sion, the coronary arteries arise b)'^ a common trunk from the aorta One 
coronal*}^ aiteiy ma)'’ spring from the aorta and the other from the 
pulmonic trunk But nevei has there been reported a shift of both 
coronaiies from the aoitic to the pulmonic side An arterial trunk with- 
out coronaries is not an aorta, but a pulmonic trunk 

Except foi the coronary supply that was still maintained by the 
aortic vestige, the blood flow to the entire body was cairied by the 
truncus solitarius pulmonalis It filled the lesser circulation through its 
pulmonary arteries, and then earned the systemic flow through the 
ductus botalh to the transveise aorta and its branches It was therefore 
lather large But it was ti uncus solitaiius and not a truncus communis, 
for it was guarded b)^ three semilunar cusps and not bv four The 
aortopulmonaiw' dnision had alread}'^ taken place 

In the original truncus communis, four proximal endocardial buds 
deielop at the common arterial orifice There are a large pair and a 
small pair If development stops at this early stage, if the truncus 
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communis peisists, the single arteiial tiunk aiismg from the heart is left 
with its four endocardial swellings to foim four semilunar cusps Thus 
von Huelse/ Gieike and Abbott have emphasized that a single arterial 
trunk may be considered a true truncus communis only if it has four 
semilunar cusps (fig 2a) 

If development goes on, fusion of the apposing larger pair of buds 
forms the aortopulmonary septum (Tandler But in forming this 
septum, the pair of large buds is divided into four These, with the 
undivided pair of small buds, make a total of six, from which six semi- 
lunar cusps aie hollowed out, three for the aoita and thiee foi the 
pulmonic trunk (fig 2h) This is the normal definite state If one side 
then subsequently involutes, it carries away wth it thiee of the cusps 
The solitary trunk remaining is left with only its own three cusps 
(fig 2c) 


Cl )> C 

Pi/lmoiiic fulmonic 


LX , \ U / 

Aortic ^oriic 

Fig 2 — Diagram of orifices of truncus communis (o), normal aorta and pul- 
monary artery {b) and truncus solitarius (c) 

Evidence that division had taken place m the case desciibed was the 
vestige of aoitopulmonar^^ septum that projected fiom the left wall of 
the pulmonic trunk into the antei ocranial coinei of the large ventiicular 
chamber The common trunk had divided But the aortic side had then 
almost completely involuted and tvas retained only as a small vessel for 
the coionary supply The remaining pulmonic trunk with its allotted 
three semilunar cusps was left as a truncus sohtaiius to supply the whole 
body 

This defect was accompanied b)'^ so many othei severe cai diac abnor- 
malities as to indicate a grai e deficiency in cai diac growth vitality It is 
Spitzer’s theory that the landmaik and primarj^ mechanism of such 
deficiency is a defect m the normal clockwise toision of the pulmonic 

7 Keibel, F, and Mall, F Human Embrjologi Philadelphia, J B Lippin- 
cott Compam, 1912 
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tiunk about the aoitic In the foimation of the definitive mammalian 
heart, the pulmonic tnink swings from above posteiior to the aorta, down 
to the left and anteiiorly to take its^ position in fiont of the aorta as they 
issue from the heart When the vis a tergo of caidiac giowth is i educed, 
this torsion partly or completel}'- fails The greatei the defect in toision, 
the moie seveiel}'’ anomalous is the heait 

It was difficult to estimate detoision in this case, but there were thiee 
signs of it to suggest a basis for the numeious anomalies encountered 
The semilunar cusps of the pulmonic trunk weie abnonnally placed 
Theie was a left, an anteronght and a posteroiight, instead of the normal 
light, left and anterior But which cusp coi respond to which cannot be 
stated with certainty If it had been the aoita, the noncoronary cusp 
would have served as a guide Here, howeiei, all the cusps were non- 
coronary 

A second sign of detorsion was the origin of the pulmonary arteries 
from the anteroleft aspect of the pulmonic trunk Normally, they should 
come off posteriorly The third was the position of the vestige of ascend- 
ing aorta on the left of the ductus botalh and behind the pulmonar} 
arteries Normally this relation is reversed , the ascending aorta is on^ 
the right of the ductus botalh and in front of the pulmonaiy arteries 
These three facts indicate, at least, that in this seierely anomalous heait 
a marked detorsion defect had occurred 

SUMMARY 

A case of ti uncus sohtaiius pulmonalis is described The distinction 
from truncus communis and from truncus solitarius aorticus is empha- 
sized There were numerous associated cardiac abnormalities and evi- 
dence that these were based on a seveie detoision defect 
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The pecuhai peiveision of lipoid metabolism m Niemann-Pick's dis- 
ease has m lecent years aroused consideiable interest The clinical and 
anatomic featmes of the disease have been amply elucidated and its dif- 
feientiation fioni Gaucher’s disease established Whereas in Gatichei’s 
disease keiasin has been identified as a lipoid specific for this condition, 
the scatteied chemical analyses of spleens m Niemann-Pick’s disease sug- 
gest meiely a geneial mciease of the noimal lipoids, especially of phos- 
phatids and cholesteiol The distribution of hpoid in the few liveis 
analyzed has shown a similar tendency 

When a case of Niemann-Pick’s disease associated with amauiotic 
family idiocy came to autops}' in this hospital, we undeitook the study 
of the hpoid chemistiy of the spleen and livei We also included that 
of the brain because of the interest in the relationship of amauiotic 
family idiocy (Tay-Sachs) to moibus Niemann-Pick 

REPORT or CASE 

Histoiy — A girl, 10 months of age, weighing 5,000 Gin, of Jewish parentage, 
was admitted to the service of Dr Bela Schick on April 15, 1929, with a history 
of retarded development for three months, loss of weight and difficulty with feed- 
ing The child was born of a first pregnancy, in a normal delivery, and was 
breast fed until she was 7 months of age She had had chickenpox at 7 months , 
otherwise the past history was negative 

Physical Examination — The patient show'ed enlargement of the spleen and the 
liver dow'ii to the umbilicus, peculiar red spots m the maculae of both eves and 
brownish pigmentation of the skin A tentative diagnosis of Niemanii-Pick’s 
disease w'as made This diagnosis was confirmed by splenic puncture 

Lahoiatoiy Data — The blood chemistry w'as total fat 1,430 mg, cholesterol 
290 mg , serum calcium 12 2 mg and serum phosphorus 3 mg per hundred cubic 
centimeters The urine showed doublj refractive bodies The blood show ed mod- 

" Submitted for publication, Mav 15, 1930 
" From the Laboratories of Mount Siiiai Hospital 
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erate seconciar\ anemia and mild polymorphonuclear leukocjtosis The most 
interesting cells in the blood smear were the lymphocytes, a large percentage of 
which contained vacuoles The result of the Kahn test was negative 

Ophthalmologic and Psychwtnc Examination <; — The ophthalmologist noted in 
the fundi a large oval grayish ring in the center of which was the bright red 
color of the macula, and diagnosed amaurotic family idiocy The ps}chiatrist 
noted that the mentality of the child approached idioc} 

Com sc — While the patient was in the hospital, a respiratory infection persisted, 
associated with bouts of fever and vomiting After two months, the patient uas 



Fig 1 — Section of spleen , hematovylm-eosm stain 


taken home against advice, only to return on Sept S, 1929, with an exacerbation 
of symptoms and frank signs of pneumonia, culminating m coma and death On 
the second admission, the child was markedlj underdeveloped and malnourished 
It presented a bronzed appearance, with extreme pallor and chronic emaciation 
The anemia was more severe, the cherry red spots m the macula were again 
noted, as W'ere the other signs typical of Niemann-Piek s disease observed during 
the preiious admission to the hospital 

Pathologic Examination — Dr P Klemperer supplied the followung pathologic 
obser\ations The bodj was that of a poorlv developed, emaciated, wdiite female 
infant, measuring 68 cm The spleen and li\er were markedlj enlarged, w'eighing 
180 and 500 Gm , respectn elj All the internal Ij^mph nodes were enlarged and 
on section presented a distinct rellow color 
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Microscopic examination of paraffin sections (figs 1, 2 and 3) revealed the 
presence of large round or poljgonal cells with diffuse vacuolization of the cyto- 
plasm, throughout the spleen, between the liver cell cords, m the lymph nodes 
within the alveoli of the lungs, as well as m the peribronchial and perivascular 
connective tissue, and, in smaller numbers, also m the alveolar septums Not only 
the lymphadenoid tissue but also the stratum proprium of the mucosa of the 
intestines showed the presence of the same cells The bone-marrow was diffusely 
infiltrated The glomeruli of the kidneys contained the same cells Sudan III did 
not stain the substance within the large cells, but sections stained according to the 
method of Lorrain-Smith-Dietnch revealed the presence of grayish-black stained 



Fig 2 — Section of liver, hematoxylin-eosin stain 


granules Also Sudan stain applied after fixation m potassium bichromate accord- 
ing to Ciaccio gave a positne result Examination under polarized light showed 
the presence of small crvstals, doubly refractive granules, so fine that the entire cell 
appeared as though filled with mist The epithelium of the convoluted tubules of 
the kidnej”^, however, contained, in addition to hpoid substances that stained only 
after the Smith-Dietnch method, small sudan stained droplets From these micro- 
chemical staining reactions one can sa^ that the large cells contained no neutral 
fat, but some doublj refractive lipoids, most probably cholesterol, and large 
amounts of lipoids that were neither neutral fats nor cholesterol 

The microscopic studies of brain and spinal cord bv Dr J H Globus i revealed 
alterations tjpical of amaurotic famib idiocy The monstrous and exceedingly 

1 Globus, J H Ztschr f d ges Neurol u Psychiat 85 424, 1923 
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large nerve cells, with swelling of the dendrites and loss of normal cytoplasmic 
structure (such as disappearance or fibrillae, accumulation of granules and dis- 
placement of nuclei) were uniforml}' found throughout all parts studied (fig 4) 


DISIRIBLTION OF LIPOID 

The analysis of oigans for lipoids can be cairied out by a great 
\aiiet} of methods Alkaline saponification of the material allows the 
most complete extraction of the deiived lipoids as satuiated and unsat- 
mated fatt\ acids cholesterol, etc , but such analysis does not allmv any 
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Fig 3 — Section of bone-marrow, hematoxvhn-eosin stain 


infeiences legarding the paitition of these fragments among the com- 
plex lipoids (neutral fat, lecithin, Avaxes cerebrosides) as they occur in 
the living cell The anatomist and histologist aie mainly interested 
m the partition of these complex lipoids wnth their specific solubilit}^ m 
\arious solvents, their staining properties and then ph3^siologic signifi- 
cance 

Extraction without preceding hydrolysis, although it ■will haidl} 
accomplish a total exhaustion of the lipoids, is geneially used foi such 
in\ estigations We adopted a method foi extraction -which rvould aftord 
a picture of the distribution of the lipoids with as little alteration of 
the m A no state as possible 
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The material may be fresh, formaldehyde-fixed or dried Dr} material is more 
easily extracted by such solvents as ether and chloroform, but there is always 
danger of partial hydrolysis and other autolytic processes during drying The 
disadvantages of fixed material, e g, hydrol>sis due to the treatment wuth for- 
maldehyde, have been pointed out by Pick ^ and recently by Weil ^ The solvents 
best adapted for the extraction of fresh organs are acetone and alcohol The 
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Fig ^ — Section of brain, siher impregnation 


mam disad\antagc of the extraction of ‘fresh” tissue is the dilution of the solvent 
with the aqueous juice of the tissue, thus, the first extract contains some non- 
hpoidic material relativelj high m nitrogen This treatment, however, effects an 
immediate inactnation of the enrjmes and also prevents destructue oxidation of 
unsaturated compounds 


- Pick, L Ergebn d mn Med u Kinderh 29 519, 1926 
f ^^ell, A J Biol Chem 83 601, 1929 


682 


ARCHIVES OF PATHOLOGY 


We chose acetone for the first extractions, these extracts \\ere evaporated to 
dryness and taken up with hot absolute alcohol The alcohol-insoluble residue ot 
the acetone fraction ^\as excluded from the computation as consisting of nonlipoidic 
material The material extracted b}"^ acetone and soluble in hot alcohol was 
assumed to contain all the neutral glycerides and most of the cholesterol The 
phosphorus found uas calculated as lecithin Pure lecithin is rather insoluble in 
acetone, but its solubility in water, as well as in organic solvents, varies greatl>, 
depending on the presence of concomitant substances Some of the phosphorus 
content of the acetone fractions has to be attributed to lysolecitlnns or other 
degradation products of lecithin The nitrogen content of these fractions is partly 
due to the phosphatids, the greater part to accompanjung nonlipoidic substances 
of smaller molecular weight and high nitrogen percentage 

The acetone extraction was follou'ed by three extractions with ether These 
extracts contained most of the lecithin and some cephalin and cerebrosides The 
residue was finally extracted by boiling absolute alcohol for cerebrosides and 
sphingom 3 ^elin The combined ether and alcohol extracts were evaporated and 
digested vvuth small amounts of cold ether Although the supernatant portion was 
somewhat high in nitrogen, its phosphorus percentage suggested a lecithin content 
of 90 per cent and more These fractions were designated “lecithin fractions ” 
The residue vv'as dissolv'cd in vv'arm ether and precipitated with acetone , the white 
precipitate was designated “fraction 1 ” The supernatant portion was brought to 
drjness, taken up in ether and again precipitated with acetone, this process was 
repeated two or three times, resulting in the isolation of the “fractions 2, 3 and 
4” and mother liquor “AfL ” These, in the order in which they were precipitated, 
contained decreasing amounts of cerebrosides and increasing amounts of lecithin 
The mother liquor contained appreciable quantities of combined and free choles- 
terol The cephalin, because of its lower solubilitj, accompanied the cerebrosides 
and probably accounted for a large share of the phosphorus in the less acetone 
soluble fractions While both cerebrosides and mono-aminophosphatides (lecithin 
and cephalin) contain only 2 per cent nitrogen, the diaminophosphatides (sphingo- 
myelin) are about twice as rich in nitrogen Their presence vv^as partly responsible 
for the high nitrogen in some of these fractions We did not attempt to isolate 
any of these lipoids in pure form because of the small amounts of starting mate- 
rial and because even the isolation of minute amounts of a pure substance would 
be without significance for the partition of the total hpoids 

The dry residues of the v^arious fractions were made up to approximate!) 1 
per cent solutions m alcohol or methjd alcohol-chloroform These solutions were 
analyzed for phosphorus by a modification of the method of Kuttner and Cohen, ^ 
for nitrogen by macro-Kjeldahl and micro-Kjeldahl methods, for cholesterol by 
Bloor’s method and for combined cholesterol likewise by Bloor’s method after 
remov'al of the free cholesterol by digitonin Everv’’ analvsis was carried out m 
duplicate The analvtic results cannot be giv'en in detail because of lack of space 
It should be noted that after deduction of phosphatides and cholesterol and after 
allowing for the fatty acid combined with cholesterol, the balance of the acetone- 
soluble fraction was considered neutral fat, the undetermined portion of the other 
fractions, cerebrosides The “fractions 1” containing the largest amounts of cere- 
brosides were analyzed polariscopically for kerasm The specific rotation in 
approximatelv 1 per cent solutions in chloroform-meth) 1 alcohol (3 1) w'as for 
the spleen -{-6 7 degrees, for the liver -{-68 degrees and for the brain -{-7 8 
degrees Phrenosm and sphingomjelm have a specific rotation of from -{-7 to 


4 Kuttner, T , and Cohen, HR J Biol Chem 75 516, 1927 
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+8 degrees, under these conditions, and the values for lecithin and cephalin are 
of the same range, while kerasin exhibits a rotation of — 5 degrees Thus the 
presence of significant amounts of kerasin in our material was excluded Small 
anisotropic spherohths were obtained from these fractions, but thej" were too 
minute for Rosenheim’s ® test with the selenite plate 

Our results are summaiizeci in table 1 The contiol organs were 
obtained from autopsies on children in the same age group The results 
of all available analyses of the lipoids of the spleen and hvei m cases 
of Niemann-Pick’s disease on lecord are presented m figure 5 They 
are given as percentages of fresh organ The cases of Wahl and Rich- 

Tablc 1 — Dtsti tbutioii of Lipoid m Case of Nicmann-Pick’s Disease and in 

Conti ols 
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None 

3 35 

25 55 

53 5 

17 6 

1 37 

018 

Liver 

500 

310 

26 4 

12 1 45 S 

03 

49 

11 25 

67 9 

15 65 

1 03 

0 42 

Spleen 

ISO 

105 

25 S 

8 6 33 4 

125 

96 

6 85 

62 6 

19 7 

1 23 

0 70 


Total 

Cholesterol 

Twolners 20S 27 1 6 35 23 3 25 25 6 25 (39 1)* (29 4)*‘ 1 3 (0 79)t 

(controls) 

Three spleens 45 20 9 2 22 13 55 20 5 11 0 41 5 21 0 3 2 (0 91)t 

(controls) 

Brain (0 65) t 


* ApproMimtion 
t From Beumer 


Table 2 — Results of Analysis of Spleen and Livei in Nieman-PicVs Disease and 
Conti ols, Accoi ding to JValil and Richaidson 


A’ormal spleens 
Aiemann Piek spleen 
Normal livers 
Niemann Pick luer 


Total Lipouls, 
per Cent 

20 5 to 21 S 
52 to 54 
23 to 27 8 
37 2 


Neutral Fat, 
per Cent 

9 to 14 0 
13 

12 2 to 19 
28 


aidson ® and Siegmund weie diagnosed as moibus Gaucher, but Bloom 
and Kein® and Pick - emphasized the true nature of these cases as 
that of moibus Niemann-Pick 

The case of Wahl and Richaidson was not incorporated m figure 5 
because these investigatoi s lefer their figures to dry mateiial and classify 
the lipoids in a somewhat difterent mannei Their percentages for the 
total hpoids and neutral fat of dr) mateiial aie given m table 2 

5 Rosenheim O Biochem J 8 110 1914 

6 Wahl, H R and Richardson, ]M L A Stud\ of the Lipin Content of a 
Case of Gaucher’s Disease in an Infant, Arch Int Med 17 238 1916 

7 Siegmund, H Verhandl d deutsch path Gesellsch 18 59 1921 

8 Bloom, W, and Kern, R Spleens from Gaucher’s Disease and Lipoid- 
Histioc\tosis Chemical \nahsis A.rch Int Med 39 465, 1927 
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Fig 5 — Distribution of lipoid in ?Memann-Pick s disease as compared with that in controls, 
according to ^anous authors The dotted space represents free and combined cholesterol (if 
not subdnided, total cholesterol), the diagonallj' ruled space, phosphatides , the horizontally 
ruled space, neutral fat, and the blank space cerebrosides or undetermined lipoids The values 
are gi\en as percentages 
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These figures for neutral fat obtained b} a different procedure aie 
in agreement with our own The depletion of fat has been obsei\ed 
chnicall} as general emaciation, pathologicall}^ by Pick ” and chemicalh 
by Wahl and Richardson and by ourselves m the present analysis The 
disappearance of neutral fat is the most sti iking chemical featuie of 
Niemann-Pick’s disease 

The increase m lipoid phosphorus was observed in eveiy analysis on 
record It may be interpreted as an increase of lecithin or mono-ammo- 
phosphatides in general, but the question as to i\ hat part of the increase 
IS due to sphingomyelin and other phosphatides (Epstein^®) is left foi 
further investigation The relative increase m cholesterol is smaller, 
but comparable to that of the phosphatides The proportion of fiee 
cholesterol m total cholesterol was 18 per cent in the brain, 42 per cent 
111 the liver and 70 per cent in the spleen Biahn and Pick® found 
71 per cent m the spleen, Siegmund,” as much as 85 pei cent m the 
spleen and 82 per cent m the liver 

Our figures are consideiably lower than those gnen for noimal 
children by Beumer,^^ who found in an 8 months old child that of the 
total cholesterol in brain, liver and spleen, 65 per cent, 79 per cent and 
91 per cent, respectively, was fiee cholesterol Brahn and Pick, however, 
found only 51 per cent in a normal spleen 

This increase of both phosphatides and cholesterol esteis and the 
failure of the organs to store or to retain neutial fat suggests the fol- 
lowing explanation An equilibrium obtains noimall)' between 

/fatty acid /fatty acid 

glj'^cerol — fatty acid glycerol — fatty acid 

\phosphoric acid \fatty acid 

(lecithin) choline < + (neutral fat) 

1 cholesterol 

cholesterol — fatty acid phosphoric acid, choline 

(cholesterol ester) 

This equilibrium governs the tiansport, utilization and deposition of fat 
It is disturbed m Niemann-Pick’s disease perhaps by a failure of the 
enz}matic apparatus — with the effect that the hpoid partition m the 
oigans IS shifted to the left side of the foiegomg equation^- 

The analysis of the biam was undertaken with the hope that light 
might be thrown on the etiologic relationship between Niemann-Pick s 
and Tay- Sachs’ disease According to Pick, the histologic changes are 


9 Brahn, B , and Pick, L Klin Wchnschr 6 2367, 1927 

10 Epstein, Emil Virchows Arch f path Anat 274 294, 1929 

11 Beumer, H Monatschr f Kinderh 19 409, 1921 

12 Sobotka, H Ueber Umesterungen im Lipoidstoffwechsel 
senschaften 18 619, 1930 
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piactically the same whethei the degeneration of hpoicl occuis m thehvei, 
spleen, spinal cord or brain Bernard Sachs, in discussing the clinical 
picture in the piesent case, stated “The resemblance is so great m these 
diseases that there can be little doubt that the)' are allied The Niemann- 
Pick type seems to represent the wide-spread hpoid degeneiation and 
amaurotic family idioc)' the same degeneration limited to the central 
nervous s) stem ” 

In the study of this brain, no neutral fat was found High pei- 
centages of phosphatides and cholesterol, particular!)' combined cho- 
lesterol, ^^ere encountered here as in the other oigans, this seems less 
significant, however, because of the lelatively high concentrations of 
these lipoids in noimal biains^‘‘ It would be desirable to compare the 
piesent observations with those obtainable by analysis of the organs in 
instances of amaurotic family idiocy without hepatosjrilenomegal)' 

The chemical data that cleaily diflfeientiate the piesent case from 
Gaucher’s disease aie the absence of relative increases of cerebrosides, 
coiioborated by the low nitrogen-phosphoi us ratio, and the absence of 
unusual amounts of keiasin, pioved by the dextrorotation of the frac- 
tions mv'olv'ed 

We uige pathologists vv'ho contemplate analyses of the lipoids of 
oigans in cases of Niemann-Pick’s disease, family idiocy, Christian’s 
disease and i elated conditions not to fix the material with foimaldehyde, 
but to place the minced or chopped material without delay under acetone 
The mateiial might be kept in this state until its chemical analysis, 
including that of the acetone supernatant poition, proves conv'enient 

SUMMARY 

The anal) SIS of the lipoids of spleen, hv'er and brain in a case of 
hpoid histioc)'tosis (Niemann-Pick) associated with amaurotic family 
idiocy showed (1) the disappearance of neutral fat, (2) considerable 
mciease of phosphatides and cholesterol, particular!)' cholesterol ester, 
and (3) the absence of kerasin 

13 Pentz G , in Oppenheimer Handbuch der Biochemie, Jena, Gustav' 
Fischer, 1925 vol 4, p 360 



ACTINOMYCOSIS OF THE HEART 

REPORT or A CASE WITH ACTINOM\ COTIC EMBOLI 
J A KASPER, MD 

DETROIT 

AND 

]\IAX PINNER, MD 

NORTHVILLl , MICH 

Since IsideM lepoited the first cases of actmomjcosis in man in 
1878, a gieat number of repoits have appeared m the hteiature A 
report of a single case is warranted onl}'^ if the case shows unusual fea- 
tuies We believe that the case heie desciibed is atypical both m regard 
to the distiibution of the lesions and m legard to then gross anatomic 
characteristics The most impoitant mode of piopagation of Actino- 
myces in the body is by continuity of giowth and infiltration similai to 
those of malignant neoplasms, particulaily since it does not respect 
anatomic boundaiies and normal capsules Metastasis thiough lym- 
phatic channels is extiemely lare As a lule, regional lymph nodes 
may be found enlaiged, but not involved by the specific organism In 
the literature ve found only one report of metastatic involvement of 
lymph glands (von Baiacz-) Hematogenous metastasis is moie fie- 
quent, although fai from common Local lesions at any place may 
break into the ciiculatoi)' system and so give rise to hematogenous 
propagation Relatively few lepoits of such cases could be found m the 
hteiature Isiael did not mention the site of the invasion of the vas- 
culai s}stem, the same is tiue of Abee,^ but in both then cases there 
was definite evidence of hematogenous spread Invasion of the blood 
stream occurred in (1) the myocardium in the cases of Komg,^ 
Munch,® Paltauf,® Lutz " and Paetzold, ® (2) the vena cava in the cases 

Submitted for publication, ilay 26, 1930 

From the Department of Pathologi, Herman Kiefer Hospital, Detroit, and 
the William H Maybury Sanatorium (Detroit Municipal Tuberculosis Sana- 
torium), Northville, ]\Iich 

1 Israel, J Virchows Arch f path Anat 74 IS, 1878 

2 \on Baracz, R Arch f klin Chir 68 1050, 1902 

3 Abee, C Beitr z path Anat u allg Path 22 162, 1897 

4 Konig A Inaugural Dissertation, Berlin, 1884 

5 Munch, A Cor -B1 f schweiz Aerzte 18 234, 1888 

6 Paltauf R Wien khn Wchnschr 3 487, 1890 

7 Lutz, R Inaugural Dissertation, Iilunich, 1910 

8 Paetzold, P Frankfurt Ztschr f Path 16 415, 1915 
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of Hanau ® and Adler, ( 3 ) a large hepatic vein in a case of Benda 
and ( 4 ) the coronar\ arterj'- and the right ventiicle m the second case 
reported by Benda In a number of othei cases the reports of which 
we have studied vascular invasion ma)”^ have occurred, but the descrip- 
tions are not always definite enough to warrant a conclusion Additional 
cases have quite hkel} escaped our notice 

Kaufmann emphasized the fact that actinom} cotic involvement of 
the heait and pericardium is rare In the accompanying table are sum- 
marized some of the larger statistics, showing the incidence of peri- 
cardial and m}ocardial inAmlvement 

In a series of about 470 cases of actinom3'-cosis, the incidence of 
pericardial and m3 ocardial involvement was less than 2 per cent Thirty- 
two 3 ears after Israel’s fiist description of the disease, Lutz was able 


Incidence of Pei icai dial and Hvocai dial Involvenicnl m Cases of Actinomycosis 






Cases Showing Iny oh e- 




Cases of 

nient of 

Author 



Actinomycosis 

Pericardium 

Mj ocirdium 

Bostroem (Beitr z pith Anat u 

illg Pith 9 1 

1891) 12 

0 

0 

Schlinge (Arch f Uin Chir 44 

863 

1892) 

120-130 

0 

0 

Ruhrah (Ann Surg 30 417 005 
1900) 

and 

722 1899, 31 

235 

72 

0 

0 

Shiota (Deutsche Ztsclir f Chir 

101 

289 1901) 

55 

1 

0 

Banez = 



63 

0 

1 

Heinzelminn (Beitr z him Chir 

39 

526 1903) 

50 

1 

0 

Harbitz and Grondahl (Beitr z path 
50 193 1911) 

Anat u illg 

Pith 

37 

4 

4 

Total 



465—475 

b 

5 


to collect but twehe cases of involvement of the m3mcaidium, and he 
added one He did not mention a case published 133'' Paltauf in 1890 
and one described b3 Abee in 1897 Since that time, the following cases 
haie come to our notice one case of actinomycotic pericarditis and 
m3'^ocarditis, one case of incipient actinomycotic abscess in the m3^ocar- 
dium, one which showed in addition to an acute serofibrinous peii- 
carditis actinom3xotic lesions in the endocardium and one with a purulent 
infiltration of the pericardium and an abscess in the heart — all described 
1)3 Harbitz and Grondahl,^® and one case of generalized actinom3^cosis in 
which an adhesive pericarditis and multiple nodules in the m30cardnmi 
vere found, reported b3 Paetzold 

9 Hanau, A Cor-BI f schweiz Aerzte 19 165, 1889 

10 Adler Deutsche med Wchnschr 16 596, 1890 

11 Benda, C Deutsche med Wchnschr 26 70, 1900 

12 Kaufmann, E Spezielle pathologische Anatomic, ed 8, Berlin, W 
de Gru\ter S. Company, 1922 

13 Harbitz, F, and Grondahl, N B Beitr z path Anat u allg Path 50 
193, 1911 



KASPER-Pli\i\ER—ACTINOj\n COSIS OF HEART 


689 


Involvement of the lung is a frequent occunence, eithei as an 
apparently primal y invasion or as a secondary extension by direct con- 
tact from lesions of the upper part of the respnatory tract, from 
abdominal foci, from preexisting pericarditis or from infections of the 
wall of the chest Embolic involvement is apparently lare, even in cases 
with myocaidial lesions True embolic pulmonary involvements lesult- 
mg in multiple hemoirhagic infarctions weie lepoited by Paltauf, 
Benda and Lutz Paltauf’s case lesembled oui case moie than anj of the 
otheis found described in the hteiature The desciiption of his case in 
brief, IS as follows 

The lungs contain metastatic abscesses and hemorrhagic infarctions, the 
pleura over these lesions shows fresh fibrinous exudations The branches of the 
pulmonary artery within these foci are filled with pus The pericardium con- 
tained 300 cc of thick pus which contained the characteristic sulphur granules In 
the anterior wall of the right ventricle, there was an actinomycotic abscess, mea- 
suring 3 X 1/4 cm, extending with small pedunculated granulations into the 
endocardium which was slightly ulcerated 


REPORT or CASE 

Htstoi y — R R , a white man, aged 30, a coal miner, was admitted to the 
Tuberculosis Division of the Herman Kiefer Hospital on June 14, 1929, com- 
plaining of cough, pain in the chest, swelling of the legs, occasional night sweats 
and loss of weight His illness began seven months previous to his admission 
with general malaise and cough About two months later, he suffered from an 
acute pain in the chest across the upper sternal region Because of weakness he 
had to give up work and go to bed , but he had no medical care until six weeks 
prior to admission , then he applied at a clinic for medical aid At that time, he 
felt a heaviness in his legs and arms Edema of the extremities was noticed at 
night There were pain and swelling in the right arm and right thigh 

Drainage of the gallbladder was performed in 1923 and cholecystectomy m 
1928 Otherwise, the history was of no interest The family history bore no 
relation to the patient’s illness 

Plivucal Examination — On admission, marked dulness was present over the 
base of the right lung No rales were heard The pulse rate was 132 The 
abdomen i\as greatly distended with fluid, particularly the right side, which 
bulged An old laparotomy scar was present on the right side of the abdomen 
Both lower extremities and the right hand were edematous A brawny indura- 
tion was present in the lateral and posterior portion of the middle of the right 
arm A similar induration w'as present in the right thigh The scrotum was 
greatly enlarged and edematous 

Labotafoty Examination —Slight secondary anemia w^as found The total 
W'hite count w'as 19600, -with 82 per cent polymorphonuclears and 18 per cent 
Kmphocytes On June 18, the wdnte cell count rose to 26,600, wuth 86 per cent 
polvmorphonuclears and 14 per cent lymphocytes Three examinations of sputum 
were negative for tubercle bacilli The results of urinalysis w’ere negative, except 
for occasional red blood cells 

Roentgen examination on June 18, 1929, showed thickening of the pleura on 
the right side and evidence of effusion There was no mottling of the right lung 
to suggest tuberculosis The left lung was normal The heart was also normal 
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Diagnostic puncture of the right pleural cavitv re\ealed the presence of clear, 
straw-colored fluid Cultures of this fluid remained sterile No acid-fast bacilli 
or other bacteria could be found on smeais Inoculations of guinea-pigs gave 
negative results for tuberculosis 

Abdominal fluid examined for bacteria was negatne Inoculations of animals 
ga\e negative results for tubercle bacilli 

Clinical Coitise — The temperature was irregular, ranging from 97 8 tc 100 8 F, 
being 95 F shortlj before death The pulse rate varied between 80 and 140 per 
minute The rate of respiration was between 16 and 32 per minute , immediatelv 
before death, it was 48 Two davs before death, the swelling in the arm and 
thigh broke down, and the purulent discharge was moderateh^ profuse On the 
morning of Jul}' 4, breathing became labored and the pulse w^eak and irregular 
The pulse continued to be irregular until July 13 and w'as thread\ immediatel} 
before death on this da\ Profuse clammj' perspiration occurred on the daj pre- 
ceding, and dyspnea became marked several hours before, death 

N^eciopsy — A. necropsj was made thirti -eight hours after death, but permission 
to open the skull was not granted A description of the major lesions follows 

On the posterior aspect of the upper third of the right arm was an indurat’on 
of the subcutaneous tissues In the skin o\er this swelling several openings w'ere 
present The largest of these openings w'as 5 mm m diameter, and through it 
much thick, greenish-yellow' purulent material could be expressed from the deeper 
part of the induration A similar induration was present m the lateral portion of 
the right thigh Around the se\eral small openings in the skin o\er this swelling 
granulation tissue was present, and the amount of pus that could be expressed was 
much less than in the arm 

Both pleural caeities contained turbid Aellowish-graj fluid in wdnch were 
suspended particles of fibrin The right caiitj^ contained approximateh 1,200 cc 
and the left about 900 cc The parietal pleura on each side was greath thickened 
and fibrous 

The pericardial ca\itv was almost completeh obliterated b\ fibrous adhesions 
The parietal pericardium was thickened and contained small }ellow foci, especiallv 
at the apex of the heart, wdiere it was firmlj adherent to the epicardium Both 
\entricular walls at this site were softened b\ a deposit of white fibrous tissue m 
which were many small, soft foci, containing a lellow purulent substance (fig 1) 
These foci resembling abscesses measured approximateh 3 mm in diameter 
There was no apparent rupture into the chambers of the heart, although the 
mflammator^ process inxohed almost the entire thickness of the lentncular w’alls 
The apex of the heart was rounded, owing to the increase m the fibrous tissue, 
the enlargement being external Where not involved, the mjocardium w'as dull 
red and verj moist It show'ed some cloudiness The ring of the mitral vahe 

was enlarged and its leaflets did not close the orifice completeh At the bases of 

the leaflets slight sclerosis was noted, while their free margins were thin and 
smooth The leaflets of the tricuspid ^alve show'ed wrinkled margins, but no 
ulceration or \egetation Small hpoid deposits were present on the surfaces of 

the cusps of the aortic and pulmonary Aalves The Aolume of the left auricle 

was approximateh twice that of the right, and both contained freshh clotted 
dark blood as well as pale clots with much fibrin 

The right lung was completeh de\oid of air and was of a sogg\, beefj con- 
sistencA The left lung contained few areas which w'ere crepitant Both organs 
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uere covered with dark, bluish-black pleurae in wbich were several patches of 
white fibrous tissue, particularh near the bases and over the lower anterior part 
of the upper lobe of the left lung 

On section, both lungs were of an even, almost black color The large trunks 
near the hili were surrounded bj-^ rather dense fibrous tissue Scattered 
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Fig 1 — The left ventricle of the heart bisected near the apex, showing fibrosis 
of the vail vith small pockets containing j'ellow purulent material Several of 
these pockets are empti A portion of the parietal pericardium at the left shows 
thickening and a rough inner surface The wall of the left auricle is greatlv 
thickened because of fibrosis 


irregularlv throughout the lungs vere man^ foci of hard tissue The majority of 
these vere wedge-shaped with the broad bases hung directh below' the pleura, but 
a few smaller round ones were seen more centralli located What were appar- 
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entlj' the most recent lesions showed densely infiltrated hard tissue markedly pro- 
truding above the cut surface of the unmvolved pulmonary tissue They were 
dark purple and were surrounded by less densely infiltrated and somewhat paler 
zones The less recent lesions were not so elevated, but hard They showed dark 
red cut surfaces, mottled with yellow What appeared to be the oldest lesions 
showed central softening These were dirty gray 



Fig 2 — A section from a hemorrhagic focus in the lung showing a mass of 
Actinonn ces surrounded by polymorphonuclear leukocytes External to the 
abscess is a large accumulation of blood 


In the lateral portion of the upper lobe of the right lung was a grajish-yellou, 
hard, round, encapsulated subpleural nodule (Primary focus?) 

The terminal portion of the ileum contained several transverse scars in Pejer’s 
patches Small nodules were present in the midportions of these scars The wall 
of the ileum o\er these areas was thickened Se^eral mesenteric hmph nodes 
were hard and contained cheesv material, with deposits of small amounts of 
calcium 
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Histologic Examination— A section taken from the peripheral part of the left 
\entricle of the heart showed the epicardium to be replaced by granula‘ion tissue 
with numerous newly formed capillaries In this tissue were scattered collections 
of Ijmphocvtes and plasma cells In the myocardium under the granulation 
tissue were foci consisting almost entirely of polymorphonuclear leukocytes These 
leukocytes replaced the myocardial fibers Dense connective tissue separated this 
leukocytic exudate from the bundles of mjocardial fibers bordering the zone of 



Fig 3 — A branch of the pulmonary arter} containing Actmomj^ces with a mass 
of leukocytes 


inflammation A few’ muscle fibers surrounded by the connective tissue showed 
degeneration At the centers of several of the foci of polymorphonuclear leuko- 
cytes were masses of Actinomyces in characteristic arrangement 

One section of lung showed a large hemorrhage involving a number of alveoli, 
in the middle of w'hich w'ere several foci of neutrophilic polymorphonuclear 
leukocytes At the centers of these purulent foci w'ere masses of Actinomyces 
(fig 2) The aheoh bordering the hemorrhagic area showed congestion of capil- 
laries and there was a slight extravasation of red cells into the air spaces of a 
tew of them 
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Several other sections showed large collections of leukocytes at the penphcrj 
of the lung immediatelj under the pleura These foci were sharply demarcated 
from the adjacent normal alveoli In them were masses of the ray fungus On 
the pleural sides of these mfarct-Iike areas, connective tissue w^as present m 
moderatelj thick layers 

Another tvpe of lesion consisted of a leukocytic accumulation at the center 
of wdiich Actinomyces was present Surrounding the collection of leukocjtes w'as 





Fig 4 — A ^eln m the ileum containing Actinomyces and much pus The sur- 
rounding structures of the submucosa are free from anj reaction 


a capsule composed of dense hj aline connective tissue External to this capsule 
was granulation tissue containing numerous capillaries and scattered l\mphoc\tes 
The aheoh immediatel} adjacent to the area of inflammatorv reaction w'as normal 
in appearance 

In one section (fig 3) a coloiu of Actinomyces was seen in a branch of the 
pulmonarj arter^ leaiing no doubt as to the etiologic nature of the infarction 
Carbon pigment was present in large amounts throughout the parench-Mua of 
the lung in all sections studied 
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In the submucosa of the ileum were twm areas of inflammation characterized 
ljmphoc 3 tic infiltration between proliferating fibroblasts One of these areas was 
around an arter 3 that contained an organized thrombus obliterating its lumen The 
other w'as adjacent to a vessel that was filled wnth polymorphonuclear leukocjtes 
and contained Actuwmyccs (fig 4) The mucosa of the ileum was intact, except 
in the region of the thrombosed vessel, w'here it w'as denuded and a fibrosed base 
of the ulcer w'as exposed 

A section from skeletal muscle of the arm show'ed extensne pernascular 
accumulations of lymphocj'tes and plasma cells Abscesses consisting of poly- 
morphonuclear leukocytes and surrounded bj walls of dense hj'aline connectne 
tissue were noted in several bundles of muscle fibers The adjacent muscle w'as 
diffuseh invaded by connective tissue Many of the muscle fibers m this mass 
showed necrosis , one area show'ed coagulation necrosis 

A section of skeletal muscle from the thigh showed essentially the same tvpe 
of inflammation Masses of ray fungus were found in several of the abscesses 

The Ultima and media of the aorta w'ere normal In the adventitia, scars and 
granulation tissue w'ere seen Collections of lymphocytes and plasma cells W'ere 
present around several arterioles An occasional abscess w^as observed and one 
contained Actinomyces 

The li\er show'ed marked passive congestion 

The spleen showed passive congestion Branches of the splenic artery showed 
hyaline thickening 

The kidneys presented passive congestion and clouds swelling of ihe tubular 
epithelium 

Diagnosis — The essential points of the pathologico-anatomic diagnosis w'ere as 
follows induration, wnth central abscess formation and multiple draining sinuses 
on the right arm and right thigh , bilateral fibrinopurulent pleuritis , bilateral 
fibrotic pleuritis of parietal pleura, obliterative pericarditis, multiple abscesses in 
pericardium , mjmcardial abscess , multiple hemorrhagic infarcts in both lungs , 
ascites and multiple abscesses in the mucosa of the ileum 

COMMENT 

As mentioned, the case reported is unusual both in the distiibution 
of foci and in the gioss appearance of the lattei The portal of entr) 
could not be detei mined The teeth were noted as showing caries, but 
theie weie no mucosal lesions in the mouth The lung did not contain 
an} foci the structuie of which suggested a relativel} old lesion, in fact, 
the pulmonary lesions, showing rather fresh hemorrhage and no devel- 
opment of fibrous tissue, were most likely of lecent development The 
subcutaneous abscesses, Avhich were surrounded b} more or less maiked 
fihious mteistitial myositis Avere undoubtedly considerably older than 
the pulmonar} foci or the intestinal lesions, Avhicli Avere free from fibro- 
sis Structuiallv, the m}ocardial, peiicardial and peripheial lesions Avere 
the oldest The m}ocardial and pericaidial lesions cannot possibly he 
considered to haAe been primary, and if the peiipheial lesions are con- 
sidered primal y, one has to assume tAA''o AAidely separated poitals of 
entr} an unsatisfacton solution 
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All that can be said is that the myocaidiiim or i^eiicardium became 
invaded presumably by way of the blood stieam, since no lesions were 
seen that might have infected these structures by continuous progies- 
sion From the myocardial focus, spread must have occuried both by 
the systemic and by the pulmonary circulations, as attested by lecent 
(endovasculai ) lesions in the ileum and in the wall of the aorta and 
by the multiple embolic foci in the lungs As m the case of other 
infectious emboli, why ceitam organs were infected and why others 
(notably the spleen and the kidneys) escaped lemains unexplained 

Theie was nothing in the gross appearance of the various lesions 
to suggest actinomycotic infection The vanous abscesses looked like 
pi oducts of nonspecific, subacute pui ulence The exudate was purulent, 
containing none of the “sulphui granules” , the same is true of the 
pleural efitusion In all legards, the pulmonary lesions had the char- 
acteiistics of recent hemonhagic infarcts 

SUMMARY 

A case of embolic actinomycosis with multiple endovasculai metas- 
tases is leported 
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Fiom the clinical and pathologic standpoints, the stud} of aiteiio- 
sclerosis and nephritis is most impoitant These conditions ha^e much 
to do with efficiency duiing life Arteriosclerosis is responsible for the 
death of many persons heyond middle age In a stud} of 9,149 
necropsies performed at the Krankenhaus Charite in Berlin dm mg a 
period of eight years, Hesse - detei mined that it is the cause of 10 2 
per cent of all deaths in persons over 40 yeais of age Fiom leports 
issued hy the U S Public Health Seivice we have estimated that of 
persons of 45 years of age or beyond, 45 5 per cent will die fiom one 
of the triad of cardiovascular-renal diseases In this gioup, arteiio- 
sclerosis is a most prominent pathologic observation Although much 
investigative work has been done and much has been written concerning 
the etiology of these diseases, few basic facts have been pioved The 
field IS a fertile one for investigation 

Experimentation on animals is essential in reaching a solution of 
the problems related to the etiology of arteriosclerosis and nephiitis 
Of the various laboratory animals, the labbit is, and probably will con- 
tinue to be, the one most used The rabbit has been maligned as an 
experimental animal on the ground that it is subject to spontaneous 
changes that make any experimentally pioduced alteiations difficult of 
intei pi etation This is paiticularly true of the spontaneous occuirence 
of aiteiioscleiosis, concerning the incidence of which theie is the gieat- 
est variance in the relatively few leports a^allable, langmg fiom 0 per 
cent to 34 pei cent 

Submitted for publication, IMaj 24, 1930 
■^From tbe Laboratories of the Cottage Hospital 

1 Hesse, l\r Zur Statistik der Atherosklerosesterblichkeit Frankfurt 
Ztschr f Patli 35 477, 1927 
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The hteiatuie on this subject has been summarized by Newbuigh 
and Claikson,- who stated that Steinbhss found no scleiosis in the 
examination of the aortas of more than 500 rabbits Loeb had the 
same result in 483 “normal” rabbits Rosenow, examining 1,548 rab- 
bits, found aiteiioscleiosis in only 3, while in a latei series of 300, he 
found none ‘ Miles, on the othei hand, found aortic lesions in 17 of 49 
(34 6 per cent) of supposedly normal labbits, with primary involve- 
ment of the media” Levin and Lai km found spontaneous athero- 
scleiosis 111 13 pel cent of labbits, but these animals had been used foi 
expel imental purposes the exact natuie of which is not clear Of New- 
buigh and Clarkson’s senes of 116 rabbits, some of which had been 
used as controls foi then experiments, and the othei s foi the demon- 
stration of the action of drugs and for the obtaining of blood serum, 
onl}'- 4 (3 4 pel cent) showed changes in the aortas Grossly, theie 
were small intimal papules of the ascending and tiansverse portions of 
the aoitic arch Microscopicall}, the mtima was noimal, but theie was 
neciosis oi calcification of the medial muscle cells Title intimal 
sclerosis was not found in a single animal of this group 

It is evident that m addition to wide variation in the lepoited 
incidence of aiteuosclerosis, theie has frequently been the failuie to 
make a careful microscopic study 

ARTERIOSCLEROSIS 

M^e hate examined the blood vessels and kidneys of approximately 
190 labbits living the year round in outdooi hutches These animals 
weie laised from oui own stock, and their age at death tailed from 
2 to 3 yeais Foi the most part, they had been used in the standaid- 
ization of insulin and as contiol animals m vaiious experiments Then- 
diet consisted of barley, 52 Gm , and alfalfa, 150 Gm , dail} 

Two t)pes of sclerosis ot the Jaige vessels were found One con- 
sisted grossly of a gray depression of the intima, and was found 11 
times, 01 in 5 8 per cent , the other, a yellow elevated lesion of the 
intima, occuired m 6 instances, oi in 3 1 pei cent 

Grossljq the appeal ance of the depressed type of sclerosis is as 
follotts There are many shallow pits or depressions of the inner sui- 
face of the aorta, which are gray, circular and vary fiom 1 to 3 mm 
in diametei They are limited toi the most part to the arch of the 
aorta, and aie scattered diffusely, lacking the tendency of intimal 
arteriosclerotic plaques to be grouped about the ostia of the mtei costal 
arteries Oier the edge of these depiessions, the intima itself is folded, 
but othei wise unaltered Some of the lesions are almost umbilicated, 

2 Nev burgh L H, and Clarkson S The Production of Atherosclerosis 
in Rabbits b\ Feeding Diets Rich in A teat Arcli Int Med 31 653, 1923 
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the cuculai edges projecting slightly above the suiface of the aorta 
when It IS held out flat When the aoita is held up to the light, pro- 
nounced thinning at the bases of the depiessions is evidenced by the 
inci eased transmission of light through them 

As seen in histologic sections including the base of a depression, 
the aortic wall is frequently thinned to one half of its noimal thickness 





Fig 1 — Early spontaneous intimal arteriosclerosis, showing subendothelial 
lipoid infiltration Grossly, this lesion appears as a yellow^ papule 

The mtnna is thrown into irregular folds but its histologic stiuctuie 
IS unalteied Gioups of muscle cells well within the media may be 
but otherwise unalteied Some of the lesions are almost umbihcated, 
parth 01 coinpleteh neciosed, or entirely leplaced by calcium deposits 
extending in streaks from 1 to 2 min wude for some distance along the 
Aessel w^all Beneath the intima ma} be scatteied a few fat-laden cells 
betw'een the muscle fibeis, but the) aie strictly limited to the inner part 



700 


ARCHIJ ES OF PATHOLOGl 


of the media This t}pe of arterioscleiosis, a calcification of the media, 
occurring m 5 S pei cent of oiii animals, had an entiiel} difteient histo- 
logic appearance from the second oi mtimal type 

In this mtimal t}pe, which involved most frequently the loot and 
arch of the aoita, though commonly extending thioughout its couise 
down to the iliac bifurcation, laised yellow plaques aie piesent, which 



Fig 2 — A more ad\anced stage of mtimal arteriosclerosis Note thickness of 
Ultima as compared with media 


\ar} from 1 mm to 1 cm m then gieatest dimension Early in the 
piocess the) aie discrete, and tend to be grouped about the mouths of 
the intercostal arteries, but in advanced instances they may become 
confluent and entirel) coaci the surface of the wall In this group, 
such ad\anced changes were encountered only ttvice Calcification of 
the plaques ma} occui, as evidenced by a gutty sensation wdien the knife 
is passed through them but in oui labbits ulceiation was not found 
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The elasticity of the aorta is deci eased in propoitioii to the degree of 
involvement of its wall 

The histologic picture depends on the degree of development of 
the lesion Three processes are evident degeneration, infiltration and 
regeneration, which may go hand m hand Our histologic studies have 
demonstrated that the fiist change is a swelling of the mtercelltilai 
cement substance directly beneath the endothelium The tissue is 



Fig 3 — Far advanced intimal •’rtenosclercsis The media is thinned, but other- 
\% ise unaltered 

edematous, and the connective tissue fibiils aie pushed apait Laige 
fat-laden cells appear, coincident ivith a beginning necrosis of the con- 
nectne tissue cells m this region, and aie pushed toward the media by a 
connectne tissue hiperplasia which lapidly follow's beneath the endo- 
thelium as the lesion pi ogresses At this stage theie is grossly etident 
cl small yellow' papule bulging slightlj above the true let el of the intima 
Fuithci necrosis of the subendothelial cells now' takes place wuth replace- 
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ment by hyaline material and lipoid substances, as the process extends 
downward and lateralward Spaces having the shape of cholesterol 
cr 3 'stals may be seen in some regions just internal to the media, which 
have lesulted from the solution of that substance during the preparation 
of the microscopic sections The lesion may now measure twice the 
thickness of the rest of the aiteiial wall Deposition of calcium maj, 
and often does, occur The internal elastic lamina is frayed and broken 
Occasionall}^ the process extends by continuity into the superficial layers 
of the media, hut only m advanced lesions In most instances, the media 
beneath the lesion appears thinned, but otherwise unchanged 

In man, two tj'pes of sclerosis of the larger vessels have long been 
recognized One imolves only the mtima It consists of yellow oi 
giay lesions that project into the lumen of the vessel and tend to be 
located neai points of stress (i e , about the mouths of the inteicostal 
arteiies, at the iliac bifui cation of the aorta, etc ) It affects arteries 
that are piimanly of elastic structuie, such as the aorta, the iliac and 
carotid arteiies, and those of the hi am The media m this type of 
aiteiiosclerosis often escapes uninjuied 

The second type of aiteiiosclerosis m man piesents a difteient 
pathologic pictuie Arteries m which musculai tissue is piedominant, 
such as those supplying the abdominal organs and extremities, aie 
affected by a necrosis of the media with secondaiy calcification, the 
lesions tending to he situated in iinglike fashion aiound the ciicumfei- 
ence of the vessel wall This Monckeberg type is recognized clinically 
by the stiffened, beaded or “goose-neck” feel of the radial or doisalis 
pedis arteiy to the palpating fingei, and by the tortuosity and promi- 
nence of the hiachial arterj 

In the labbit, diffeientiation of aiterial structuie into the elastic 
and muscular tjpes is not so pionounced Klotz,® m 1906, stated that 
the aoita of the rabbit is paitly elastic, partly muscular in stiucture, 
and hence can de-velop both the intimal and medial types of aiteiio- 
sclerosis It was his opinion that the intimal type m the lahbit has its 
analog in man in arteriosclerosis of the arteiies predominantly of 
elastic structure, and stiessed the fact that the medial scleiosis of the 
rabbit is similar to the Monckeberg arteriosclerosis of man 

NEPHRITIS 

Of this same group of 190 animals 4, oi 2 1 pei cent, on histologic 
examination, levealed spontaneous nephiitis Between the spontaneous 
nephiitis and the spontaneous artenosclerosis, no relation seemed to exist 

3 Klotz, O A. Discussion on the Classification and Experimental Produc- 
tion of Arteriosclerosis, Brit !M J 2 1767, 1906 
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as they did not occui in combination in a single instance in the 21 ani- 
mals with lesions of the blood vessels and kidneys 

In addition to this series of 190 rabbits, we had a second series of 
20 that weie found to have spontaneous nephiitis duiing life as deter- 
mined by the repeated presence of albumin, cylindroids and casts in the 
urine on monthly examinations These labbits weie selected from a 
group of 250 healthy animals m oui hutches Their aveiage age at 
the time the nephritis was discoveied was 6 months, and they were 
followed for a period of three years They were fed 85 Gm of bailey 
and 50 Gm of alfalfa daily, with the addition of gieens twice each 
week This diet pioved to be so balanced that their urines were neutral 
or slightly alkaline in leaction, the pn avei aging 7 Dm mg the last 
3^ear of the three year period, 10 of the 20 animals were placed on a 
livei diet suggested by McCollum,'* to determine whethei the pathologic 
alterations already present would be exaggerated by the feeding of a 
diet having a high content of protein Acid urines with an average pn 
of 6 2 weie passed by these animals while fed this diet Near the con- 
clusion of the experiment, 12 of the animals died, 6 in the group fed 
alfalfa and barley and 6 in the group fed hvei diet At autopsy, pneu- 
monia was present in 5 animals One had died fiom a luptured blood 
vessel following the passage of a stomach tube In the remaining 6 
animals, the cause of death was not evident Death from uremia was a 
possible explanation Obvious uremic symptoms had not been piesent, 
howevei 

The blood chemisty and the phthalein output of these animals were 
determined at the end of two yeais and at the conclusion of the expeii- 
ment The average of the nonpiotein nitiogen for the 8 suiviving ani- 
mals had inci eased from 36 85 mg pei hundred cubic centimenters of 
blood to 49 73 mg, the urea nitiogen fiom 19 86 to 26 67 mg and the 
phthalein percentage for one houi had deci eased fiom 62 3 to 53 3 pei 
cent 

These changes together with the studies of the blood pressure made 
throughout the couise of the experiment, will be lepoited m detail in 
a subsequent communication 

It must be recognized that the occasional presence of albumin and 
casts m the urine does not necessaiil) signify nephiitis in rabbits, but 
when these aie lepeatedly piesent o^el long i^eiiods of time (in our 
animals, for a peiiod of three years) and when accompanied b} a 
demonstrable change in blood chemisti> and deciease in function of 
the kidne), the presence of nephritis cannot be doubted The results 

4 Poll ogt, L , ^IcCollum E N slid Simmonds, 3s The Production 
of Kidnes Lesions in Rats bs Diets Defective Only m that Thev Contained 
Excessne Amounts of Protein, Bull Johns Hopkins Hosp 34 168, 1*923 
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of the histologic examination of the kidneys of these animals justify 
this conclusion 

In studying the alterations found m the arteries and kidneys of this 
group of 20 rabbits, in which a spontaneous and a peisistent nephiitis 
had been demonstrated b}'^ the aforementioned criteria, it is advisable to 
divide the group into two subgroups of 10 animals each The fiist of 





1 ig 4 — Vrtenosclerosis of both tj pes, showing extensn e calcification of media 
and lipoid infiltration of intima 


these leceited only the barley and alfalfa diet, so that the pathologic 
changes encountered cannot be attiibuted to ovei feeding of protein In 
the second subgroup, which was fed the liver diet during the last year 
ot the experiment m an attempt to make more pronounced the spon- 
taneous changes already present, new processes may have been initiated, 
as It has been amplv demonstrated that diets with high content of protein 
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are capable of causing ^asculal and renal injui} in the labbit (Neu- 
buigh and Claikson - Ignatowski,’’ Steinbliss et al ) 

In the aortas ot 4 ot the animals of the first subgroup theie was 
sclerosis of the raised intimal type Medial sclerosis was also present in 

1 of these The process in 3 of the animals u as limited to the root and 
arch of the aoita, and consisted of disci ete elevated plaques not o\ei 

2 mm in diametei, scatteied ovei the surface of the wall The aoita of 
the fouith animal, in which both types of scleiosis weie piesent was 
diffusely imolved down to the cliaphiagm very little noimal intima 
remaining, while theie uas an advanced degiee of calcification of the 
media In one instance, the aoitic valve was involved by extension of 
the piocess from the vessel wall Marked renal changes weie piesent 
eight times in this gioup of 10 animals The histologic pictuie will be 
described latei 

The aoitas of 8 of the animals m the second subgroup of 10 (Inei 
diet) weie changed similarly, but nioie extensively The process was 
confined to the intinia, and in 2 instances the wall of the vessel was 
involved thioughout its entire length down to the iliac bifurcation, with a 
thrombosis of the abdominal portion m 1 In the other 6 instances, the 
wall of the loot and arch of the aoita contained man> diftusely scatteied 
aiteiiosclerotic plaques The kidne}s were involved in 9 of the 10 
animals comprising the group 

A further study was made of the coionary arteiies and of the 
arteiioles in Aaiious oigans (heait, hvei, spleen and lungs) of the 20 
animals with spontaneous nephiitis No coionar)'^ scleiosis was 
encountered m the first subgioup The pulmonaiy and splenic arteiioles 
were thickened m one of the animals, the pulmonaiy arteiioles alone m 
anothei Coionai} scleiosis was piesent m 3 of the 10 that had leceived 
the hvei diet It consisted of minute yellowish papules, just disceimble 
to the naked eye, limited to the region of the ostium and proximal 2 cm 
to the left coionary artery The lumen of the A^^essel Avas not encroached 
on, and theie Avas no calcification The splenic arterioles Avere thickened 
tAvice, and those of the lungs four times, in the animals of this second 
subgioup Histologically, the arteiiolai thickening Avas chaiacteiized by 
medial h}peitiophy and intimal liApeiplasia 

Degeneiation of the mjocaidium or disease of the arterioles and 
capillaiies of the coionarA circulation was not found in any of the 
20 labbits 

5 Ignatowski Ueber die Wirkung des tieren Envesses auf die Aoita und 
die parenchimatoscn Organe des Kaninchens, VirchoAAs Arch f path Anat 198 
24S, 1909 

6 Steinbhss, W Eeber experimentelle ahmentare Atherosklerose VirchoiAs 
Arcli f patli Anat 212 152. 1913 
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Pionounced alterations of the kidneys were encountered histologically 
in 17 of the gioup of 20 rabbits They were diffuse, involving all the 
renal structures in every instance and varying only in degree Newburgh 
and Clarkson ' stated that the pathologic process in the spontaneous 
nephiitis of labbits is charactensticalh of focal type, being limited to 
small foci of scan mg throughout the kidney with intei veiling regions 



Fig 5 — Spontaneous diffuse nephritis The dilated tubules contain hj'ahne 
casts Glomerular tufts are adherent to the capsules A diffuse overgrowth of 
interstitial tissue is seen 


of normal paienchjma, wheieas the nephritis produced expei imentally 
b}" feeding a diet having a high content of protein consists primarily of 
degeneratue changes in the tubular apparatus It will be lemembered 

7 Xew burgh L H, and Clarkson S Renal Injur\ Produced in Rabbits 
In Diets Containing IMeat, Arch Int Med 32 850, 1923 



NUZUM ET AL— ARTERIOSCLEROSIS AXD NEPHRITIS 707 


that in the group of 190 normal rabbits first discussed, spontaneous 
nephritis was encountered on histologic examination in 4 instances In 
2 of these the disease was of a distinctly focal type, con esponding in 
every detail to the description by Newburgh and Clarkson In the 
others, however, the process was diffuse and identical with that occui i mg 
m 17 of the 20 animals selected because of clinical evidence of nephritis, 



Fig 6 — Spontaneous focal nephritis Note area of scarring involving all the 
renal structures 


and similar m appeal ance to the renal changes produced by us in the 
expel imental feeding of diets t\ith high content of protein® 

Histologically, in this type of diffuse nephritis, there is a thickening 
of Bowman s capsule and often fusion between it and the glomerular 
tuft Further changes are manifested by increased cellulaiity of the 
tuft absence of led blood cells within the glomerular capillaries and, in 

8 Nu7uin F R Changes in the Kidiiev in Animals w ith Increased Blood 
Pressures \Vhilc on High Protein Diets, Arch Int 2lled 40 364. 1927 
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some instances, if the piocess is piogressive, intiacapillai} thrombosis, 
h} alinization and, as an end-stage, paitial to complete replacement of 
the glomerulus by fibrous tissue The changes of the tubules consist of 
dilatation, flattening of the cells lining the tubules, with epithelial 
desquamation and neciosis in some instances, and the presejice of mam 
h} aline casts within the dilated lumina These alterations are nsuall) 
most evident in the loops of Henle and the collecting tubules, but in 
man} instances no pait of the tubulai appaiatus is spaied 

A diftuse inciease of inteistitial tissue uith small areas of lound 
cell infiltiation about the diseased tubules, is sometimes apparent Moie 
often theie aie focal areas of scan mg thioughout the coitex, involving 
all of the lenal structuies in the fibious mesh These scais aie similai 
in appeal ance to the focal lesions of spontaneous nephritis previously 
mentioned In each instance m which they weie present in this gioup 
of animals, howeA'^ei, diftuse changes of an advanced degiee weie also 
found It IS piobable that they aie distinct from the diftuse process and 
lepresent a healed spontaneous nephritis of focal type resulting from an 
injury of an eailier date to the kidney The fact that this focal seal ring 
was alna 3 s accompanied b} advanced diftuse alteiations suggests that 
It ma} haie piedisposed the kidne} to fnrthei injury by deci easing the 
tissue lesene Since the diftuse lesion often occuired m the absence of 
such preiioLis scan mg, it is evident that the lattei scarring is not a 
necessaiy piecuisoi of it Likewise, as noted m the histologic examina- 
tion of the kidne} s of 190 noinial rabbits, focal scan mg may occui 
n ithout accompanying diftuse changes 

The ^essels aie typically altered m most instances, especially those 
of the medullai} rays The ^^alls appear almost unifoimly thickened, 
apparentl} owing to hypei trophy of the media The mtima is tin own 
into folds and the lumen of the vessel is decreased in size (figs 7 and 
8) Thrombosis oi hyahnization of the lenal vessels is not encounteied 
These histologic changes weie encounteied m the kidneys of 17 of the 
20 labbits comj^rising the group with clinical sj:)ontaneous nephiitis In 
the kidne} s of the remaining 3 animals, the changes were so slight that 
they could not properly be classified as diffuse nephritis The walls of 
the vessels showed slight thickening The glomerular capsules were 
definitely thickened, and in one instance the glomeiular tufts weie 
adherent Occasional!}, a dilated tubule was seen, but the tubular cells 
ajipeaied unalteied, and no casts were found Slight though these 
alterations uere, it was felt that they represented a beginning stage of 
•what would have developed latei into a typical diffuse nephritis, had the 
experiment been continued for a longer period of time 

^^’e ha\e previousi} noted the similant} between the types of sclerosis 
occurring m the aortas of our animals and the common arteriosclerotic 
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processes affecting the laiger arteries of man A fuithei comparison 
may be made between the arteiiolar disease of the rabbit and that 
described as occurring in hypertensive diseases of man 

In the kidneys of the 20 animals with spontaneous nephiitis, all of 
which had elevated blood piessures, medial hypeitiophy of the intei- 
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Fig 7 — Arteriolar thickening in spontaneous diffuse nephritis Note also 
louiid cell infiltration about the diseased tubules 


lobulai aiteiioles of the kidney was a constant obser^atlon In the 
lungs and spleen ot seveial of the animals arteiiolai thickening w^as 
found Iheie were both medial h}peitioph\ and intimal hyperplasia 
Fishberg," in a stud\ of the anatomic obsel^atlons in essential h}per- 

9 Fishberg A M Anatomic rnidings in Essential Hi pertension Arch 
Int ^ilcd 35 650 1925 
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tension, found aiteiiolar changes in the kidne}S as a constant accompani- 
ment of the disease The splenic aiteiioles weie afifected m two-thiids 
of his 72 cases, the panel ealic in one-half, the hepatic in less than 
one-third , the cerebral in less than one-fifth Histologically, the afiPeient 
renal vessels first showed a deposition of hyaline material beneath the 
enaothehum, with latei fatt} changes In the inteilobulai arteiies, a 



Hg S — Cross-section of a thickened renal vessel The media is hypertrophied , 
the Ultima thrown into folds 

h}peiplasia of the internal elastic lamina was followed by infiltratne 
phenomena, connectne tissue proliferation medial atrophy and replace- 
ment by connective tissue He did not find hyperti oph)" of the media in 
this senes, but in a latei communication^® stated that he had seen it in 
the arcuate renal aiteries in instances of long-standing glomerular 

10 Fishberg A. !M The Arteriolar Lesions of Glomerular Nephritis, Arch 
Int :\red 40 SO, 1927 
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nephritis The primar> change in the arterioles of other organs ^^as 
h^ahnization 

Medial Inpertrophy of the aiteiioles the most fiequently occuriing 
lesion in the kidneys of our animals, has been noted as a pathologic 
feature of h}pertension m man by many obsei\eis Allbutt said that 
“m cases of high arterial pressuies whethei it he a true musculai 
hypertrophy or not at ani rate a thickening of the media is obvi- 
ous ’ Volhard and Baehr (quoted by Fishberg) noted both its 

piesence and its absence m essential h}pertension Keith, M'agenei and 
Kernohan,^- m a postmoitem stud) of 7 instances of malignant hypei- 
tension (hypertension combined with seveie neuioietmitis and normal 
renal function) found mtimal h)peiplasia and medial h)pertrophy in 
the aitenoles of all organs and tissues of the body AVe lecently studied 
the micioscopic sections fiom an instance of malignant hipei tension, and 
weie stiuck by the similaiity in appearance that the arteiiolai lesions 
occuriing in expeiimental animals bear to the generalized aiteiiolar- 
capillary disease chai actenstic of this condition 

While Ave do not wish to say positively that the aiteiiolar lesions 
accompanying long-standing h)pei tension m man aie identical Avith those 
occuiiing in the rabbit, )et it is ceitain that they aie moi phologically 
similar, and it seems possible that the mechanism of pioduction may 
be the same m both Oui lahbits had elevated blood piesstiies over a 
peiiod of almost three }eais, comparable to a duiation of half a lifetime 
111 man The i espouse of the vascular tissues to this prolonged stiain 
theoietically might be of the same chaiacter as that occuriing in man 
undei similar circumstances Although the pathologic piocess in man 
and animal ma) show diffeiences in distiibution and minoi histologic 
detail, it IS piobahle that the changes obsen^ed in both instances represent 
a 1 epai ative-degenei ative response of the vessel wall to inci eased 
inti avasculai tension 

COAIMEXT 

The tuo types of spontaneous sclerosis described bv us are not 
strictly in accord with the lesults of other observers, rvho have often 
failed to distinguish cleaih between these two processes, or have simply 
desci ibed calcification of the media as the distmctn e pathologic change 
It IS important to recognize the fact that scleiosis of the intimal or 
laised t)pe can occur spontaneous!), because it is the one that results 
fiom the expeiimental feeding ot diets having a high content of piotem 

11 MIbutt T C Arteriosclerosis Xew York, The Macmillan Comnan\ 
1925, p 32 

12 Keith M N , AVagener, H P and Kernohan J W The Sindrome of 
Malignant H\pertcnsion, Arch Int Med 41 141, 1928 
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(oi cholesteiol) That its spontaneous occunence is comparatively 
rare, however, is indicated by the fact that it was encounteied only six 
times, or in 3 1 per cent, of oui senes of 190 rabbits, while medial 
calcification, or the depressed type, vas present spontaneously in 11 
instances, or in 5 8 per cent of the gioup These types of aiteiio- 
sclerosis, when occuirmg spontaneously, aie foi the most part limited to 
small aieas, but in exceptional instances ma} covei the greater part of 
the aoitic wall This was tiue of 2 animals, or 1 per cent of the entiie 
group of 190 rabbits 

The sclerosis of the aoita that was found m 18 of the 20 rabbits with 
spontaneous nephritis is identical histologically with these two types The 
feeding of a liver diet to 10 of these animals seived to exaggeiate the 
piocess If, on the othei hand, the scleiosis m this gioup of 10 is to be 
regaided as having been expenmentall)'- pioduced (a justifiable infer- 
ence, because it occuired m 8 instances, or in 80 per cent of the group 
and because it was maiked in degree and extent), it is seen to be identical 
with that occurring spontaneous!}' The question as to whethei oi not 
the thickening of the splenic and pulmonaiy arteiioles is a spontaneous 
process cannot be answered at this time 

We believe also that spontaneous nephiitis may occui in two types 
The first is focal, as described b} Newburgh and Clarkson, and is of 
compai atively raie occurrence, as it was encountered only twice, or m 
1 pel cent of 190 noimal labbits used m this study It piobably does 
not produce clinical evidence of nephiitis The second type is diftuse, 
little of the renal tissue escaping injuiy Casts and albumin appear in 
the urine, theie aie letention of nitrogen bodies m the blood and eleva- 
tion of blood piessuie It is similai histologically to the nephritis pio- 
duced by feeding expeiiments, and is compai able to chionic diftuse 
nephritis in man 

aie uncertain as to the etiologic factors involved in these spon- 
taneous changes It will be lemembeied that oui noimal animals weie 
fed a stock diet of bailey, 52 Gm , and alfalfa, 150 Gm , daily throughout 
life On anal} sis, this diet is shown to contain 14 2 pei cent of protein 
Much evidence has been accumulated that diets Avith high content of 
protein aie capable of injuring the kidneys and blood vessels of rabbits, 
but this percentage of protein is less than any used successfully, to our 
knowledge, to produce such changes In a pievious expeimient,’^® we 
produced aitenosclerosis of the laised intimal t}pe in 7 of 11 animals 
ted an oat diet containing 16 pel cent protein OAei a period of two }eais 

13 Nuzum, F R , Seegal, B , Garland, R, and Osborne, ]\I Arterioscle- 
rosis and Increased Blood Pressure Experimental Production, Arch Int Med 
37 733, 1926 
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Nine of these animals had lenal changes ® It may be that the high per- 
centage of intimal scleiosis and of nephritis occurimg in this gioup is 
attributable, at least in pait, to the 14 2 pei cent protein in the diet 

Table 1 — Relation of Infection to Changa m the Aoila and Kidneys of Tiventy 
Rabbits sviih Spontaneous Ncphiiti'; 


Rabbit 



Duration, 

7 

Arterio 
sclerosis of 


and Diet Isaturc 

Alfalfa and barley 

Mo 

year 

Aorta 

Nephritis 

71 

Abscess of feet 
Infection of car 

10 

10 

Second 

First 

Konc 

Very maiFed 
diffuse 

GG 

Infection of ear 

Abscess of feet 

4 

13 

First 

I irst and 
second 

yreh, small pi iqucs 

Moderate diffuse 

60 

Abscess of breast 

15 

Second 
and third 

Root and arch, con 
fluent plaques 

Very slight^ 

7S 

Infection of car 

Abscess of foot 

5 

1 

Fir^t 

fl'hird 

None 

Slight diffuse 

75 

Infection of car 

5 

1 irst 

Root to diaphragm 
(both types) 

Slight diffuse 

7G 

Infection of ear 

> 

First 

Arch, two small 
plaques 

Moderate diffuse 

6S 

Abscess of feet 

2 

Ihird 

None 

Marked diffuse 

G1 

Infection of ear 

Abscess of foot 

1 

1 

First 

First 

None 

Moderate diffuse 

73 

G2 

Lit er 

Infection of ear 

Xone 

1 

Second 

None 

None 

Very slight* 

Very marked 
diffuse 

GO 

Infection of ear, pnou 
monia (terminal) 

IG 

Second 
ind third 

Fntire arch, con 
fluent plaques 

Moderate diffuse 

03 

Infection of ear 

O 

■Second 

Entire aorta, throm 

Very marked 


Abscess of feet 

0 

First 

bosis abdominal 
portion 

diffuse 

G7 

Infection of ear 

4 

First 

Arch, scattered 
plaques 

Slight diffuse 

70 

Infection of ( ar 
Abscess of leg, pneu 
monia (terminal) 

4 

1 

First 

First 

Arch, scattered 
plaques, aortic 
valve sclerotie 

Moderate diffuse 

Go 

Infection of eat 
Abscess of foot 

7 

1 

Second 

Second 

None 

Moderate diffuse 

G4 

Infection of ear, pneu 
monia (terminal) 

*> 

t 

First 

None 

Moderate diffuse 

79 

Infection of ear 

o 

f> 

First 

Entire aorta, con 
fluent plaques 

Moderate diffuse 

77 

Infection of ear 
Abscess of foot 

1 

2 

First 

Second 

Arch, scattered 
plaques 

Very slight* 

72 

Infection of ear, pneu 
monia (terminal) 

2 

First 

Arch, scattered 
plaques 

Slight diffuse 

74 

Abscess of leg, pneu 
monia (terminal) 

1 

lirst 

■trch, scattered 
plaques 

Slight diffuse 


* Alterations limited to the Acssels and glomerular capsules 


The possible role of infection in the production of these spontaneous 
changes should be consideied Several observers (Gilbert and Lyons, 
lOotz^ et al) have produced arterial lesions in rabbits by the intra- 
venous injection of bacteria Newburgh and Clarkson found renal 


14 Gilbert and Lyons, quoted by Klotz (footnote 3) 
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changes of a focal t}iDe “faiil}' common” m 19 labbits used as contiols 
for their feeding experiments These animals were purposely exposed 
to the infections pievalent in their laboratoi} animals The vasculai 
system m this group, however, was unaltered 

Table 1 shows the infections present in our group of 20 labbits 
with spontaneous nephritis during the thiee year period of the experi- 
ment The natuie and duration of the infection, the year of its occui- 
rence and the pathologic data in brief are piesented for each animal In 
the second column, the infections aie arianged m sequence of decreasing 
severity and duration fiom above downward this order being followed 
for the gioup oi 10 animals that weie fed the alfalfa and bailey diet and 
foi the group of 10 that were fed the livei diet The infection of the 
ear listed so fiequenti} consisted of a nonsuppurative paiasitic disease 
of the external auditoiy canal This disease, almost uniformly piesent 
m the early months of the experiment, was later eiadicated by appio- 
piiate tieatment Abscess of the foot uas a frequent complication 
Pneumonia was a fiequent teiminal infection 

All the animals suffeied fiom one oi moie of these infections at 
some time during the course of the expeiiment, with the exception ot 
rabbit 62 This animal had, howevei, maiked diffuse nephritis 

We were unable to determine any con elation between the chaiactei 
and duration of the infection and the degiee and natuie of the spon- 
taneous changes in the kidneys and blood vessels 

SUMMARY 

Spontaneous sclerosis of the arteiies of labbits occuis in two t}pes 
(1) an elevated intimal lesion and (2) a depiession of the intima asso- 
ciated with medial calcification These aie pathologically unlike each 
othei, but aie identical with lesions pioduced experimentally The 
incidence of the foimer type we found to be 3 1 per cent and of the 
latter, 5 3 pei cent in a gioup of 190 normal animals Spontaneous 
nephritis, both focal and diffuse, occuiied two times each, oi in 2 1 pei 
cent of this senes In this same gioup spontaneous nephritis and 
aitenoscleiosis did not occur together in a single instance 

In a second gioup of 20 animals, selected because of clinical evidence 
of spontaneous nephiitis, the kidne3^s of 17 showed a diffuse nephritis 
similar histologically to that encountei ed tv ice in the first group, and to 
that produced expei inientalh by feeding diets with high content of 
protein The kidne}s of the lemaming 3 animals piesented slight 
vascular and glomerulai changes 

Of these 20 animals, 10 were fed a In^ei diet for one yeai, and in the 
aortas of S of these 10 elevated intimal lesions were present Theie 
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was no scleiosis of the depressed type Diftuse lenal lesions were 
piesent in 9 Of the remaining 10 animals, 4 presented eleA^ated 
sclerosis, 1 both t} pes, and 8 diftuse nephritis 

A study of the coionaiy aiteries and aiteiioles of the heart, liver, 
spleen and lungs m this group of 20 animals was made In the 10 not 
fed liver, there was no coionary sclerosis The pulmonar} and splenic 
aiterioles w^eie thickened in 1 animal, the pulmonaiy arterioles alone m 
anothei In the 10 fed liver, coionary scleiosis of slight degree w^as 
present three times thickening of the splenic arteiioles twnce and thick- 
ening of the pulmonary aiterioles foui times Histologicall} , medial 
h}pertrophy and intimal hypeiplasia w^eie j^iesent 

Disease of the coronaiy aiteiioles oi myocardium was not found m 
these 20 animals 

The possible etiologic tactois invohed in these spontaneous changes 
aie discussed 

CONCLUSIONS 

The arteries of labbits aie subject to two types of spontaneous 
disease (1) elevated intimal lesions and (2) intimal depiessions ovei- 
lymg medial calcification These changes occui mfiequently in large 
gioups of normal animals They aie histologically difteient fiom each 
other, but identical with lesions i egai ded as of expei imental pi oduction 
and similai to the common t}pes of aitenoscleiosis m man 

The kidneys of labbits present also two types of spontaneous alteia- 
tion (1) focal nephiitis and (2) diffuse nephiitis The renal alteiations 
occur more mfiequently than do the arterial lesions These twm types 
of spontaneous nephiitis ma\ occur separatel} oi in combination and 
bear no relation to spontaneous vascular disease 

The focal type of spontaneous nephiitis gives no clinical evidence of 
its presence Histologically, it consists of small aieas of scan mg, 
involving a minimum of leiial tissue, but all the renal stiuctures in the 
diseased ai ea It may possibly predispose to the de\ elopment of diftuse 
nephritis by reducing tissue leserve 

The diftuse t)pe is manifested clinically b} the piesence of persistent 
albuminuria, cyhndiuiia, alteiations of the blood chemistiy, deciease in 
phthalem excretion and inciease in blood pressuie Histologically, it is 
identical wnth the nephiitis thought to be produced by feeding of a diet 
having a high content of protein, and somewdiat similar to chronic 
diftuse nephiitis in man 

A hvei diet wnth high content of piotem fed to an animal wnth 
spontaneous nephiitis of the diftuse t}pe piobably inci eases the lenal 
injury, as judged clinically and jiathologically It also inci eases the 
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\asculai disease alread}’^ l^resent spontaneously and initiates new vascu- 
lai injur} 

Disease of the aiterioles of the lungs and spleen involving the media 
and intiina, and disease of the coionaiy aiteiies, ma) occur in combina- 
tion with diftuse nephiitis The aiteiiolai disease is moiphologically 
similai to that desciibed as occuiimg in the hypertensive diseases of 
man, and piohably lepiesents a response of the vasculai wall to inci eased 
inti a\ asculai tension 

Infection plays little oi no appaient causal idle in the production of 
spontaneous vasculai and lenal disease in the labbit 



SCLEROSIS OF THE PULMONARY ARTERY AND 

ARTERIOLES 

A CLINICAL pathologic ENTITY ^ 

SOL ROY ROSENTHAL, MD 

CHICAGO 

Scleiosis of the pulmonaiy arteiy was first mentioned by Vieussens 
in 1706 It was over a bundled yeais befoie it was again desciibed by 
Bouillaud and then in 1829. by Andial,^ who noted pulmonary scleiosis 
111 association with initial stenosis Laennec suspected these lesions in 
his description of mfaicts of the lung, which he thought were of local 
oiigin and secondaiy to local foimation of thrombi However, Vii- 
chow’s theoiy of their embolic origin was prevalent at that time (1856) 
It was not until moie lecentl}'- that the local foimation of thiombi was 
proved (Rist and Roland,- Letulle and Jacquelhn“) 

Rombeig^ and Aust ^ described primaiy sclerosis of the pulmonary 
artery, but gave no explanation Maichand® believed that increased 
intrapulmonai y pressuie resulted m pulmonan athei osclei osis 
Ayerza^ suggested sjphilis as a factor and desciibed a clinical syn- 
ch ome of what he termed “black cardiacs” that accompanied this condi- 
tion Posselt® leviewed the conception of Andial and also mentioned 
pi unary athei osclei osis of the pulmonaiy aitei\ 

The majoiity of the aforementioned obseivations were made 
macroscopically, and only the laigei branches of the pulmonaiv aiteiy 

Submitted for publication, May 17, 1930 

From the Department of Pathology, Cook Countv Hospital , Dr Richard 
H Jaffe, Director 
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med Wchnschr 39 689, 1892 
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Path u path Anat 13 298, 1909, Zur Pathologie und Klinik der primaren 
Atherosklerosis pulmonalis, Wien Arch f inn Med 11 357, 1925 
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wcie considered In 1920, Ei^pingei and Wagner® desciibed five cases 
of ^^hat the) believed to be primaiy atheioscleiosis of the smallei and 
laigei blanches of the pulmonary aiteiy associated with the clinical 
S}ndrome as described by A)erza, namely, cough, dyspnea, cyanosis, 
edema and maiked hipeitioph) of the light ventiicle of the heait 

Lang then showed that a thiombo-aiteiiolitis may be the origin 
of this clinical sindiome, and he believed that some of Eppingei’s cases 
ueie infective 

Von Glahn and Pappenheimei “ desciibed iheumatic changes of 
the smaller pulmonaiy circulation (McClenahan and PauL®) 

Pnmai)'^ aiteiioscleiosis and aiteiiolosclerosis of the pulmonar}" 
arteiy is rare Thomas^'' in leviewing the liteiature found onl)^ 10 
cases among 500 repoited ( Monckeberg, Rossle,^® Tchistovich 

Vaquez Lowenstein,^® Duiand,^® Eppmgei and Wagnei ® and more 
recently Bacon and Apfelbach,®® Warthm,’^ Claik, Coombs, Hadfield 
and Todd and Steinbeig described changes m the intima onl) ) 

9 Eppinger H , and Wagner, R Zur Patliologie der Lunge, Wien Arch 
f inn lied 1 83, 1920 

10 Lang, G Zur Frage der thrombo-arteriohtis pulmonaires, Deutsches 
\rch f khn Med 114 539, 1924 

11 Von Glahn, W C, and Pappenheimer, A M Specific Lesions of Periph- 
eral Blood Vessels in Rheumatism, Am J Path 11 235, 1926 

12 kIcClenahan, W U , and Paul, JR A Review of the Pleural and Pul- 
monarj Lesions in Twentv-Eight Fatal Cases of Actne Rheumatic Fever, Arch 
Path 8 595, 1929 

13 Thomas IMarcel Des affections acquises de 1 artere pulmonaire, These 
de Pans, no 474, 1929 

14 klonckeberg Lkber die genuine Artenosklerose der Lungenarterie, 
Deutsche med Wchnschr 33 143, 1907 

15 Rossle Ueber H\peitrophie und Organkorrelatioii, Munchen med 
Wchnschr 8 377, 1908 

16 Tchistovich Thrombo-arterite obliterante pulmonaire chronique, Compt 
rend Soc de biol 2 627, 1923 

17 Vaquez, ]\I Bull et mem Soc med d hop de Pans 28 183, 1908 

18 Lowenstein, K Ueber Thromboarterntis pulmonalis, Frankfurt Ztschr 
f Path 27 226, 1922 

19 Durand, P L’endo-arterite primitne de 1 artere pulmonaire. These de 
Pans, 1927 

20 Bacon, C i\I and Apfelbach, C W Primary Sclerosis of the Pulmonary 
Arter\ and Its Branches, Tr Chicago Path Soc 12 293, 1927 

21 Warthm, A. S A Case of Aierza’s Disease, Tr A Am Ph 3 "s 34 219, 
1919 

22 Clark, R C , Coombs, C Hadfield, G, and Todd, A T On Certain 
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Med 21 51 1927 
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Because of the lack of the right mateiial it has been difficult to trace 
the pathologic development of this condition, and indeed some authors 
have questioned primary athei osclerosis of the pulmonary aitery as 
an entity (Ayeiza," An illaga,-'^ Escudeio,-" Warthm,”^ Hare and 
Ross -®) These authois believed that syphilis plays the most important 
idle 

The authoi has had the oppoitumty to study thiee cases of primaiy 
atherosclerosis of the pulmonaiy aiteiy showing vaiying stages of the 
disease, so that its development could be studied These observations 
justify pi unary aiteiiosclerosis and arteiiolosclerosis of the lungs as 
a definite clinical and pathologic entity 

The thiee cases aie piesented in the older of then pathologic 
development 

CASE 1 

Histoiv — A white man, a Canadian, aged 45, complained on entrance into the 
hospital of d 3 'spnea and cj'anosis of one week s duration He had been a tool- 
gnnder, on and off, for fifteen years Some years (^) before, he began to have 
a cough that was productive of a moderate amount of mucus varying in color 
from white to black This did not trouble him markedlj , and he did not heed it 
About one j'-ear before, he noticed that his finger-tips and face were becoming 
blue, and three months be^fore, he noted dyspnea on exertion He continued to 
work, however, until one week before admittance when he became markedly 
weak and cyanotic No edema had been noted, but there had been some swelling 
of the abdomen for one month 

His past history and family history w'ere essentially negative 

Physical Examination — On examination, the patient ivas found to be obese, 
dyspneic and cyanotic, and from time to time he coughed The temperature 
taken rectally was 99 6 F , the pulse rate, 100 , the respiration rate, 28, and the 
blood pressure ISO systolic and 90 diastolic 

The essential observations were as follows The face, neck and extremities 
showed marked cvanosis There w'as slightly increased resonance over the entire 
chest, with diminished tactile and vocal fremitus The breath sounds were dimin- 
ished slightly, but no abnormal sounds were heard Because of the obesity, the 
borders of the heart were difficult to percuss The tones were of fair quality and 
intensity and of regular rhythm and rate The second pulmonic beat was accentu- 
ated The abdomen ivas distended and tympanitic, with slight dulness in both 
flanks, but wuth no shifting dulness There was no edema 


24 Arnllaga, F C Esclerosis secundaria de la arteria pulmonar y su 
cuadro clinico (Cardiacas Negros), These de Buenos Aires, 1912, Sclerose de 
I’artere pulmonaire secondaire a certains etats pulmonaires chromques. Arch d 
mal du coeur 6 518, 1913 , Sclerose de I’artere pulmonaire, Bull et mem Soc 
med d hop de Pans 13 292, 1924 

25 Escudero, P Polycythemia and Erythreosis with Sclerosis of the Pul- 
monary Artery, Rev Soc de med int 1 463, 1925 

26 Hare, C D , and Ross, J M Sjphilitic Disease of the Pulmonary 
Arteries, Lancet 2 806, 1929 
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Labo) atoi y Examination — The urine contained a trace of albumin The Kahn 
reaction of the blood ^\as negative The carbon dioxide combining power uas 
46 The urea nitrogen was 23 mg , and the creatinine, 1 95 mg , per hundred cubic 
centimeters of blood No blood count uas recorded 

Conise — The patient remained m the hospital for six daj's, during which his 
cj^anosis deepened He became irrational, sank into a stupor and died 

Clinical Diagnosis — The clinical diagnosis was Pulmonary arteriosclerosis 
with enlargement of the right side of the heart or pneumonoconiosis 

Postmoitcm Examination (Dr R H Jaffe) — The bod> weighed 171 pounds 
(77 6 Kg ) and was 159 cm m length 

Externally there was marked C 3 'anosis of the face and the chest, and ove*' the 
neck deep purple patches varying in size from that of a pinpoint to that of a 
pinhead The lower extremities were slightly edematous 

When the chest was opened, the lungs w'ere found collapsed, the pleural cavi- 
ties contained no fluid or adhesions The lungs were subcrepitant to crepitant 
throughout The surfaces made br sectioning were deep graj”^ and smooth 

The heart weighed 460 Gm The left ventricular wall was 18 mm and the 
right ventricular wall was 5 mm thick The apex w'as formed bj the right 
ventricle The mjocardium w'as reddish brow'ii and moderateh firm 

The aorta measured 60 mm in circumference 1 cm above the cusps The 
intima w'as studded b\ a moderate number of h% aline and fattr plaques 

The pulmonar} arter\ measured 90 mm m circumference 1 cm above the 
cusps The Ultima of the mam trunk and two mam branches was smooth In 
the branches of the hrst order there were slighth eleiated, light lellow' plaques 
wdiich became more numerous and confluent m the branches of the third and 
fourth order 

The kidnevs, spleen and Iner were deeply c 3 anotic and moist wath blood 
The bone-marrow' was deep red 

lAicioscopic Examination — In the larger bronchi, the mucosa was shghth 
thickened b 3 an increase m fibrous tissue and dilated capillaries The epithelium 
in focal areas w'as composed of tw'o or three laiers of transitional cells The 
smaller bronchi were filled w'lth desquamated and degenerated epithelial cells 
and er 3 throc 3 tes There was no round cell infiltration or peribronchial fibrosis 
The alveoli of the lungs w ere moderately to markedl 3 ' distended Their walls 
in some instances were thicker than normal because of capillar 3 dilatation and 
accumulations of large cells that contained black and brow'n pigment In other 
places, the aheolar w'alls were thin and composed of fibrous and h 3 'alme tissue 
m which were scattered prknotic nuclei These walls w'ere poor in elastic fibers 
In the mtrapulmonarv arteries up to 02 mm in diameter, the intima in most 
instances, show'ed no change In a few of these vessels, the intima w'as shghth 
thickened The subendothelial la 3 er contained a h^ aline substance that stained 
red b 3 Van Gieson’s method The inner elastic membrane in a few' vessels was 
split The media show'ed the most constant change There was a definite increase 
m Its thickness, which w'as due in greatest part to an increase in elastic fibers 
and to a less extent to h\pertroph 3 of the muscle fibers Occasionally, adjoining 
the internal elastic membrane were large spaces, each containing a p 3 knotic 
nucleus The adventitia was unchanged There was no round cell infiltration 
\n occasional fibrin thrombus w'as seen in the lumen 

Intrapulmonar 3 -vessels from 0 2 to 0 4 mm m diameter, m the majorit 3 ' of 
instances were unchanged Occasionalh there was a slight thickening of the 
intima, especialh of the subintimal larer, and also a thickening of the internal 
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elastic membrane The media was slightb-^ thickened, owing to an increase of 
elastic tissue The adventitia was unchanged There were no thrombi in these 
vessels 

Intrapulmonarr vessels over 0 4 mm in diameter were practically unchanged, 
except for a slight thickening of the internal elastic membrane 

No organisms were found in the walls of the larger or smaller mtrapulmonary 
vessels of the lung by the Gram-Weigert method 

In the extrapuimonary arteries, there was an increase in the size of the media 
due to an increase of elastic tissue and a hypertrophy of the muscle fibers The 
intima was slightlj thickened subendothelially by large pseudoxanthomatous cells 
The adrentitia was unchanged 

The Ultima of the aorta rvas thickened by large hvahne plaques with central 
deposits of hpoid material Pseudoxanthomatous cells ivere scattered focally m 
the subendothelial layer The media in these areas was reduced m size, whereas 
in the intervening areas it was of normal thickness The adventitia \\ as unchanged 

The veins were collapsed and filled with a small aniount of blood No changes 
111 their w'alls w'ere noted 

In the w’all of the left ventricle of the heart, the muscle fibers were slightly 
thicker than normal, and their cross-striations were indistinct There w'as a 
marked capillary hjperemia The arterioles W’ere dilated, but their walls w^ere 
not thickened In the wall of the right ventricle, the muscle fibers were markedly 
thickened , the nuclei were of irregular shape and rich in chromatin The van 
Gieson stain show'ed no evidence of hvahne degeneration or scar formation 

The kidnevs presented a moderate diffuse capillary hyperemia Bowman’s cap- 
sules were slightly thickened The arterioles were practically unchanged The 
medium and larger sized arteries showed no thickening of their walls Sudan III 
preparations revealed no changes 

Throughout the liver and spleen there was marked capillary dilatation The 
arteries and arterioles were unchanged 

Bone-marrow of the femur showed hvperenna and numerous foci of erjthro- 
poiesis and granulopoiesis 

Anatomic Diagnosis — The anatomic diagnosis was as follows Arterioscle- 
rosis of the pulmonary arterv , eccentric hj'pertrophv of the heart, especially of 
the right ventricle, moderate sclerosis of the aorta and the coronary arteries, 
passive congestion of the lung, liver spleen, kidneys and bone-marrow, recent 
hemorrhages in the gastric and intestinal mucosa and in the pancreas, and slight 
ascites 

CASE 2 

Ilfitoiy — A_ white man, an Austrian, aged 48, vvho was a laborer in a cleaning 
and dyeing plant, on entering the hospital complained of dyspnea, cyanosis and 
anasarca of the dependent parts of the body The patient had had a cough for 
many jears, with expectoration of whitish mucus About two years before, he 
became dyspneic and began to show edema of the lower extremities He was 
treated at home and his heart soon became compensated In the past tw'o jears 
he had had three similar attacks In the last attack, his distress was more 
marked, with abdominal distention and marked cyanosis The patient had been 
cvanotic for some time previouslv, but he did not know the exact length of time 
Hematemesis or hemoptysis (the patient did not know which) was present with 
the last attack 

The past history and the family historj were essentially negativ'e 
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Plnsical E\avuuation — Examination re\ealed a manotic, markedlj d\spneic, 
well nourished man wdio was acuteh'' ill The temperature w'as 102 4 F , the 
pulse rate, 144, the respiration rate, 36, and the blood pressure, 120 sjstohc and 
100 diastolic The chest in cross-section was o^al, the expansion w'as equal on 
both sides, with normal \ocal and tactile fremitus and normal resonance i\Ioist, 
sonorous inspirator} rales were heard o\er the entire chest The heart was 
enlarged transverseh The apex w'as 12 5 cm to the left of the midsternal line, 
and the right border w as 2 5 cm to the right of the right sternal margin The 
heart tones were regular in rate and rhjthm Xo murmurs W’ere audible The 
abdomen was distended wnth fluid There w'as a pitting edema that extended up 
to and included the abdominal wall 

As the patient died shortl}' after he entered the hospital, no laboratory studies 
were possible 

CItiiical Diagnosis — The clinical diagnosis was Cardiorenal disease with 
decompensation 

Postiiioi tail Eiaiiiiiiafion (Dr R H Jafte) — The bod\ w'eighed 175 pounds 
(79 4 Kg ) and was 148 cm in length 

Externally there W'as severe cyanosis of the face, neck and extremities, with 
recent hemorrhages about the nares There W'as marked edema of the lower 
extremities scrotum and abdominal wall 

When the chest was opened, the lungs w'ere found moderateh distended The 
pleural ca\ities were normal, except for few fibrinous adhesions on the left side 
The lungs w'ere subcrepitant to crepitant and presented numerous small palpable 
nodules throughout The surfaces made b\ section w'ere gray, except in the left 
lower lobe, where there were several discrete red granular areas of consolidation 

The heart w'eighed 520 Gm The left Aentncular wall was 14 mm and the 
right ventricular w'all w'as 7 mm thick The myocardium was firm and reddish 
brown The right \entricle W'as dilated The endocardium of the left ventricle 
was thickened and grayish white 

The circumference of the aorta w'as 70 mm 1 cm aLo\ e the cusps The 
mtima was smooth 

The Ultima of the coronary arteries contained a few' hyaline plaques 

The circumference of the pulmonar\ artery w'as 90 mm Numerous yellow 
plaques as much as 4 mm in diameter were found throughout the ^essel, but 
were most marked in branches of the second and third order 

The kidney's, spleen and li\er were deep purple and moist w'lth blood 

Bone-marrow from the femur was deep red 

j\lici oscopic E 1 aininatioii — The mucosa of the larger bronchi m places w'as 
lined by transitional cells In these areas, the cells w'ere piled up in seieral 
laiers and showed man^ mitotic figures The walls were thickened, hy'peremic 
and looseh infiltrated b\ Ivmphocites In the cartilage, the capsules of the cells 
were calcified The smaller bronchi were filled w'lth degenerated desquamated 
epithelial cells There were mam small, anthracotic fibrotic foci at the angles of 
the septums 

In places, the aheolar w'alls were moderately thickened by an increase in 
fibrous tissue and a capillary liAperemia There were accumulations of round 
and spindle-shaped cells The round cells had large oial nuclei and ample 
ox^phlllc c\toplasm and m mam instances contained a granular black pigment 
In other places the aheolar septums were narrow and composed onh of fibrous 
strands that contained piknotic nuclei (^an Gieson’s stain) There w'as a dim- 
inished amount of elastic tissue, and in places it was entireh absent In these 
areas, the arterioles showed their greatest degeneratne changes 
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In intrapulmonarj- arteries up to 0 2 mm m diameter the intima, as a rule, 
was markedly thickened There was a splitting of the internal elastic membrane, 
with an increase of elastic fibers At times, this was associated with proliferation 
of fibroblasts, and at other times w'lth hyaline and fatti changes of the subendo- 
thehal region Thrombi w-ere seen in varying stages of organization The media 
was uniformly thickened There was an increase in the elastic and fibrous tissue 
In a large number of instances, large spaces, each containing a pyknotic nucleus, 
were evident, w'lth hyaline changes, especiallj adjacent to the internal elastic mem- 
brane The adventitia was unchanged 

In mtrapulmonary vessels from 0 2 to 0 4 mm in diameter, the intima in manv 
instances w'as thickened owing to subendothehal proliferation of fibroblasts and 
hyaline degeneration The condition of the internal elastic membrane varied from 
a moderate thickening to a splitting with an increase of elastic fibers There 
were occasional nodular thickenings of the intima, which were covered by endo- 
thelium and contained spindle-shaped cells, fibrous tissue and fine elastic fibrils 
In some places, small fibrin thrombi covered these nodules The media w'as 
uniformly thickened There was an increase m elastic and muscular tissue 
Large spaces, each with a pyknotic nucleus, were evident sporadically The 
dd\entitia W'as unchanged 

In intrapulmonary vessels over 0 4 mm in diameter, changes w ere noted similar 
to those m the medium-sized arteries, but not as marked 

Gram-Weigert stains did not reveal the presence of organisms m the w'alls of 
intrapulmonary arteries or in their thrombi 

In extrapulmonary arteries, the intima w^as thickened subeiidothehall}' There 
was a proliferation of spindle-shaped cells and fibrous tissue Large pseudo- 
xanthomatous cells w'ere present throughout The internal elastic membrane was 
thickened and in some instances showed splitting The media was thickened b> 
an increase in elastic fibers and a hypertrophy of the muscle fibers The ad^ entitia 
was unchanged 

In the aorta, the intima was only slightly thickened by pseudoxanthomatous 
cells and fibrous tissue The internal elastic membrane was slightly thickened 
The media and adventitia were unchanged 

The veins were collapsed The intima w'as thickened m places and formed 
crescentic areas that W'ere composed of hvaline connective tissue The lumina 
were occasionally filled bv fibrin thrombi The internal and external elastic 
membranes sometimes approximated each other and gave a homogeneous purple 
color by means of the elastica stain 

The kidnevs revealed a moderate diffuse capillarv hjperemia The arterioles 
were slightly thickened subintimallv The medium and larger sized arteries 
showed similar thickenings Sudan III preparations showed accumulations of 
fat droplets m the basal portions of the epithelium of the convoluted tubules 

The liver and the spleen presented marked capillaiy dilatation throughout 
There were no arterial changes 

In bone-marrow from the femur, the capillaries were diffusely dilated, and 
areas of erjthropoiesis and granulopoiesis were numerous The nuclei of the 
megakaryocytes w’ere occasionally pyknotic 

Anatomic Diagnosis — The anatomic diagnosis was Arteriosclerosis of the 
pulmonary arterv, eccentric hypertrophy of the heart, especially of the right 
V entricle , diffuse chronic bronchitis and focal bronchopneumonia , severe chronic 
passive congestion of the liver kidneys, spleen, gastro-intestinal tract and bone- 
niarrow', and edema of the low^er extremities and genitalia 
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CASE 3 

Htstoiy — A white man, a Pole, aged 43, a stone-grinder, complained of 
dyspnea, cyanosis, edema of the lower extremities and weakness He had had a 
cough for many years Four years before admittance to the hospital, he became 
d 3 "spneic and weak He soon began to show edema of the lower extremities 
Since that time he had had similar attacks 

About one j^ear before, he entered the hospital m a semistuporous condition, 
with puffiness of the face and marked cyanosis of the face and extremities The 
essential observation at this time w'as hj perresonance of the chest, wnth normal 
breath sounds, except m the bases, w'here a few moist rales were heard The 
heart was essentially normal The red cell count varied from 4,500,000 to 
5,500,000 The white cell count was around 12,000, with a predominance of 
polymorphonuclear leukocjtes No abnormal cells were seen The diagnosis at 
this time rested betw'een polycythemia vera of Vacque’s type and angioneurotic 
edema The patient remained in the hospital for ten days Under rest and 
treatment wnth atropine sulphate, he was soon up and about and comfortable 
The cvanosis continued, but ivas of less extent Thereafter the patient fared 
moderately w'ell until one month before his last admittance, then all of his symp- 
toms returned, and in addition his voice assumed the character of a croak His 
C 3 anosis w'as out of proportion to his d 3 'spnea, which was slight 

Physical E^aminafton — The temperature on entrance was 984 F , the pulse 
rate, 104, the respiration rate, 28, the blood pressure, 120 systolic and 105 diastolic 
The essential observations w^ere marked dilatation of the vessels of the face and 
neck and deep cyanosis that included the entire body The chest w’as barrel-shaped 
and W’as 113 perresonant throughout, and there w’ere moist rales in both bases 
The breath sounds w’ere slightly diminished The heart w’as enlarged, especially 
the right lentncle There w'as a systolic murmur over the apex The abdomen 
W'as distended, w'lth shifting dulness The liver w'as three fingerbreadths below 
the right costal margin There w'as marked edema of the lower extremities and 
the abdominal W'all 

Laboi afoi y Exaiinnatwu — The patient remained in the hospital for tw’o w’eeks 
During this time, the red blood corpuscles varied from 6,690,000 to 6,280,000 
The white cell count w’as 11,150 Ihe x-ray picture show’ed marked enlargement 
of the heart, especially of the right ventricle The Kahn reaction of the blood 
was negative The urine contairied albumin (four plus), but no casts 

Coiiise — Under treatment with digitalis, the patient improved for a time, 
then the c 3 ’anosis deepened, the respirations became more labored and on the day 
of his death, the temperature taken rectally rose to 101 F 

Clinical Diagnosis — The clinical diagnosis remained the same as at the time 
of his preMous sta 3 ' in the hospital, with the addition of failure of the right side 
of the heart and chronic emph 3 sema Because of the croaking voice, mediastinal 
tumor, aneur 3 sm of the aorta and mediastinal Fmph glands pressing on the 
trachea and superior vena cava were each considered 

Postmoi tcni Examination (Dr R H Jaffe) — The body w'eighed 154 pounds 
(69 9 Kg ) and w as 162 cm in length 

The skin oier the entire bodv w’as deep purplish gra 3 ’ The eyelids were 
edematous, there were bilateral chemosis and marked conjunctival injection The 
mucosa of the mouth was deep purple, and the oral caMty w’as filled with blood 
The lower extremities, the scrotum and penis and the abdominal w’all w'ere all 
lirml 3 edematous 
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The abdominal cavitj contained 1,500 cc of a clear, straw-colored fluid The 
liver was 8 cm belo\v the xj^phoid process and 5 cm below the right costal arch 

The pleural cavities contained, the right, 100 cc, and the left, 600 cc , of 
clear fluid There Avere edematous fibrous adhesions about the lateral aspect of 
the right lobe 

The pericardial sac contained 250 cc of clear fluid The heart weighed 530 
Gm The apev was formed b}^ the right ventricle The wall of the left ventricle 
measured 19 mm , the wall of the right ventricle m the region of the conus 
measured 12 mm and near the apex 11 mm The trabeculae and papillary 
muscles of the right ventricle were prominent Ihe epicardium showed numerous 
irregular, anastomosing, whitish plaques and pmpoint-sized deep red patches The 
m 3 0 cardium was reddish brown and hrm 

The circumference of the aorta was 73 mm There were few yellow plaques 
in the abdominal portion 

The circumference of the pulmonary arterj”^ was 90 mm The mtima of the 
’arger branches was smooth In the branches of third and fourth order, there 
were hv aline plaques arranged longitudinallj 

The Ultima of the coronarv arteries was smooth, except tor a light yellow 
plaque in the descending portion 

The upper and middle lobes of the right lung were distended and crepitant 
The lower lobe was compressed and subcrepitant The cut surface was deep 
purplish gray, mottled with black and moderately moist Tbe lobes of the left 
lung were distended, and the edges were feathery The cut surface was purplish 
gray and moderateh moist 

The mucosa of ttie bronchi was purplish red and covered bv a moderate 
amount of mucus 

The mucosa of the larvnx was smooth and light purple 

The liver, kidnevs and spleen were deep purple and moist with blood 

The bone-marrow of the femur was deep red 

Micjoscoptc Exaiiniiatton — The mucosa of the larger bronchi was slightly 
thickened bv capillarv dilatation and an increase of the fibrous tissue The lumma 
were wide and filled with desquamated epithelium and red blood cells The 

smaller bronchi were dilated , the epithelium was flattened and m places des- 

quamated 

The alv eoh of the lungs w ere wide and their septums thin In many instances, 
the septums adjoining the alveoli were absent In places, the alveolar walls were 
replaced by fibrous and bv aline tissue that contained pjknotic nuclei The elastic 
content of these was markedly diminished or absent In other areas, the 

septums were evidenced bv dilated capillaries and large cells laden with black 

pigment These cells in places arranged themselv^es about v'essels and formed 
nodules that occasionally were transformed into fibrous tissue 

In intrapulmonarj arteries up to 02 mm m diameter, the mtima in most 
instances, was thickened and, in places, completely occluded the lumen This 
thickening was the result of a subendothelial increase of fibrous tissue or hyaline 
degeneration of this tissue and accumulations of large pseudoxanthomatous cells 
In some instances there was a nodular protrusion into the lumen which was 
covered by endothelium and was composed of v'oung fibroblasts, connective tissue 
and hj aline material Fine elastic fibrils w'ere numerous In the vessels in 
which the entire lumen was occluded there w'ere small canals that were lined by 
endothelium and filled with blood This tvpe of intimal thickening was of 
a structure similar to that of the intimal nodules described The internal elastic 
membrane was split, and there was an increase of the elastic tissue, most marked 
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on the nitimal side Tlie media in most instances ^\as i educed m sire, owing to 
a decrease m elastic and muscle fibers and a replacement bA In aline and fibrous 
tissue The adrentitia was unchanged 

In intrapulmonary vessels from 02 to 0 4 mm m diameter, the mtima showed 
changes similar to those just described The media, howevei, w'as thickened bj^ 
an increased amount of fibrous and elastic tissue In some instances, hvaline 
changes had taken place, but m the region of the nodules the media was much 
reduced in sire The ad^entltla w'as unchanged 

In lntrapulmonar^ vessels over 04 mm m diameter the mtima showed onlv 
a subendothehal thickening, but occasionallv changes similar to those described 
w^ere noted, with nodule formation, obliteration of the lumen and canalization In 
several instances, h\ aline thrombi had attached themsehes to the nodular pro- 
trusions The internal elastic membrane w'as thickened and occasionallj^ split 
wnth an increase of elastic fibers The media was also thickened as a result of 
this increase m elastic fibers, and in addition there was a hj'pertrophy of the 
muscle fibers Large spaces each filled wnth a prknotic nucleus, were noted near 
the internal elastic membrane The adventitia w'as unchanged 

A'o organisms w’ere found by the Gram-Weigert method in the walls of mtia- 
pulmonari arteries or m the thrombi 

In extrapulmonarv arteries, the mtima W'as thickened in circumscribed areas, 
wdiich w'ere composed of dense connective tissue, poor m cells, with irregular 
interstitial spaces Hvaline changes were also present The internal elastic 
membrane w'as moderatelj^ thickened The media was widened bv an increase of 
elastic fibers and lupertroplij of the muscular elements There W'as some evidence 
of fibrous tissue and In aline changes The adventitia was unchanged 

The w'alls of the veins appeared reduced m width, the elastic membranes m 
some instances approximating each other There w'ere submtimal circumscribed 
thickenings due to fibrous tissue and In aline changes In other instances there 
were organized thrombi with canalization 

In the right ^ent^cle of the heart, the muscle fibers w'cre distinctly thicker 
than normal Their cross-striations w'^ere indistinct, sometimes to the point of 
absence Se\eral irregular areas within the muscle bundles stained deep red 
br ran Gieson’s method The smaller arteries appeared unchanged In the lett 
ventricle, the muscle fibers w'ere slightly thicker than normal Their cross- 
stiiations W'ere indistinct 

The kidners show'ed small subcapsular areas of atrophr of the renal paren- 
cln ma In the remaining part, the structure W'as W'ell preserved In the basal 
part of the epithelium of the convoluted tubules, fine lipoid droplets w'ere found 
The arterioles w'ere not more prominent than would be expected at this age 
There w'as a slight thicKening of the mtima of the larger arteries 

The Iner and the spleen show'ed marked capillarj dilatation throughout No 
changes were noted m the arteries 

In the bone-marrow', the capillaries were much dilated and filled with blood 
Areas of granulopoiesis and erj thropoiesis w'ere numerous 

Anatomic Diagnosis — The anatomic diagnosis W'as A.rteriosclerosis of the 
pulmonarj arterj eccentric hipertrophr of the heart, especialh of the light 
rentricle, chronic emphjsema ot the lungs, marked passne Inperemia of the 
spleen, kidnei s, stomach, intestines, liver and bone-marrow , generalized anasarca, 
and petechial hemorrhages of the epicardium, renal pelvis stomach and la’^ge 
intestines 
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SUMMARY 

Close sciutui} of the clinical and pathologic obsenations in the thiee 
cases repoited leveals a definite piogiession of events, each of vhich 
will be discussed 

Cluneal Aspects Cough — In each case cough was the first symp- 
tom It was not ser ere, as the patients did not mention it ot then own 
-lolition but lathei aftei specific questioning This accounts foi the 
uncertainty of time element The cough was pioductne ot uhitish 
mucus, and onl} in case 2 was it associated with a questionable 
hemoptysis 

Cyanosis — C}anosis was usually the fiist definite objective obseiva- 
tion In the fiist case, it was noted first one yeai befoie entiance to the 
hospital, m the second case, it was thought to have been piesent befoie 
decompensation, i e , two years befoie entiance In the last case, the 
patient did not compam of cyanosis but he was unintelligent and did 
not speak English He had been m the hospital on four occasions m a 
wear’s time, his only symptoms being deep cyanosis of the face, neck 
and extremities and a semistupor As he stated that his past attacks 
^^ere of a similai nature, it is taken for gi anted that cyanosis was 
present for the same peiiod of time oi foui jeais 

In everv case, then, c}anosis pieceded the sjmptoms of decompensa- 
tion The time element is m diiect pioportion to the seventy of the 
pathologic changes 

Dyspnea — Dyspnea de% eloped soon aftei cyanosis and though 
possibl} mild at first soon became maiked Ho\\erei it was not pro- 
poitional to the depth ot cvanosis 

Edema — With failure of the light side of the heait edema der eloped 
similar to that of a left caidiac decompensation In the first case, it 
was mild , in the second case, moderate, and in the last case, seveie The 
size of the hearts, the dilatation of the ventricles and the thickness of 
their walls weie in direct i elation to the seventy of the clinical 
obsei ^ ations 

Blood Pictuie — Unfortunatel} , the blood pictuies in the fiist two 
cases were not recorded In the last case, the led blood cell count was 
6,690,000, a tiue poljcjthemia oi erythiemia This will be explained 
later The white cell count nas not significant 

Age, Sex, Occupation — The age of incidence ^aned fiom 43 to 48 
}ears All thiee patients neie well nounshed to obese white men The 
occupation is important m that m each case it w^as associated with aspii a- 
tion of eithei particulate matter or gases This factoi aids m the formu- 
lation of the pathogenesis which is discussed latei 
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Pathologic Aspects Piihnonaiy Aiteiy — Giossly, in all three eases, 
the mam tiiink of the pulmonar}' arter}^ was moderately dilated and 
presented little or no evidence of atheromatous changes Beginning with 
the second order however, and extending to the smallei branches, the 
atheromatous changes became more marked These changes were 
present m all the cases, but most pronounced in the last one 



Fig 1 (case 1) — The puImonar\ arterj is cut open to show the athero- 
sclerotic plaques in the branches of the third and fourth order The intima of the 
main trunk and its primary dn ision is smooth 

Microscopically, the pathologic piocesses present in the three cases 
weie similar, but m the first case onh^ the small aiteries were affected, 
111 the second case the small and medium sized ones, and in the last case 
all the intiapulmonar}' lessels 

The earliest changes were best noted m the small arteiies m the 
first case These changes consisted of a thickening of the media as 
the result of an increase of elastic tissue and a h3'pertrophy of the 
muscle fibers The mteinal elastic membrane shoned a longitudinal 
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Fig 2 (case 1) — An alveolus of the lung, showing capillary dilatation, capil- 
lary contraction and disappearance of the capillary endothelium with replacement 
of the alveolar wall by a homogeneous hyaline substance in which are found 
chromatin granules (HematoMhn and eosm X dOO ) 
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splitting Mith an inciease of elastic fibrils that extended into the media 
and intima In occasional vessels, the changes in the media were 
associated vith a degeneratne process that consisted of laige clear 
spaces, each containing a p)knotic nucleus, h} aline changes and fath 
changes Similar degenerative changes were noted in the intima of some 
vessels Thrombi veie present, but uncommon 

In the second case, this piocess had piogiessed furthei The intimal 
thickening vas moie generalized and shoved further changes, with fibro- 
blasts and fibious tissue foimation The thiombi weie piesent in larger 
niimbeis and showed laiioiis stages of oigamzation, to canalization 
The media m this case presented fuithei legiessne changes and was 
much 1 educed m thickness 

In the thud case, theie veie aitenes m vhich the lumina were 
obliteiated eithei Iw a piohferation of the intima or b} oiganizing 
thiombi Both of these piocesses weie responsible for the occlusion of 
the lumina of the aiteiies as m some instances this mass was rich in 
elastic fibrils, which would speak moie foi an intimal proliferation while 
in other instances onh hyaline and fibrous tissue was present, which 
vould speak foi organized thiombi It was impossible at tunes to come 
to a definite conclusion The small nodular protiusions into the lumina 
of the arteiies veie a result of similar changes or of degeneratne 
swellings of the media vhich caused the intima to protrude into the 
lumina Young thiombi veie at times attached to these nodules The 
media m this case showed more maiked degeneiative changes and m 
some vessels was entire!} leplaced by fibious tissue or was composed 
onh of the mteinal and external elastic membianes, which approximated 
each other 

This progression of e^ents affected the pulmonar}^ aitery and its 
blanches m the ordei and vith the ser'enty mentioned 

Exit apiduwnai y Aiteiies — The extrapulmonar} vessels were the 
last to bear the burden of taxation and thus showed the least changes 
There veie slight thickening of the media and submtimal thickening 
due to pseudoxauthomatous cells and h) aline and fibrous changes 

Aoi ta — Other than foi a slight submtimal thickening with fatty 
changes the aorta v as unchanged 

Heait — The heart in even instance vas hypertrophic The weights 
laried from 460 Gm to 530 Gm in direct relation to the seventy of the 
pathologic changes (The three patients were of about the same weight 
and height) The apexes in the three instances, vere made up by the 
right lentricles The vails of the right ventricle ivere thickened, the 
thickening being onh slight in the fiist case (5 mm ), moderate in 
the second case (7 mm ) and marked in the third case (12 mm ) 




Fig 3 (case 1) — A pulmonary artery, 02 mm m diameter The earliest 
changes which are here noted consist of a thickening of the media due to an 
increase of elastic fibers and hypertrophy of the muscle fibers The internal 
elastic membrane is also thickened (Weigert’s elastic stain, X 500 ) 
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The micioscopic picture was that of hypertioph)' of the muscle fibers 
and beginning degeneration, and in the last case laige scais were 
prominent 

Lungs — Macroscopically, the lungs weie model ately collapsed and 
subcrepitant, and had a daik gray coloi Micioscopically, the laiger 
bronchi weie generall} the seat of both mild hypei plastic and degenera- 
tue changes The smaller bionchi usually showed a desquamation of the 
epithelium There was no round cell infiltration or peiibronchial fibrosis 
In the alveoli the underlying pathologic change m all thiee cases was 
m the capillaiies of the alveolar walls Theie weie capillary dilatation, 
capillaiy conti action and endothelial necrosis This process, slight m 
the first case, was fai advanced m the thud case Occasionally, anthia- 
cotic nodes weie situated about small arteiies An inteiestmg observa- 
tion was that the smallei arteries showing the se\eiest legiessne changes 
were found in the parts of the lung in which the distention of the 
alveoli was gieatest Further studies aie being earned out on emphy- 
sematous lungs to determine the significance of this lesolution 

Kidneys, Livci and Spleen — The changes m the kidne}s hvei and 
spleen weie similar m the thiee cases, being those of passive hyperemia 
The vessels weie shghtlv scleiotic but not moie than would be expected 
for the ages of the patients 

Bone-Mai ! ozv — In the bone-man ow, the capillaiies weie distended 
by blood with active eiythiopoiesis and to a less extent gianulopoiesis 

PATHOGENCSIS 

Aitenoscleiosis oi atheioscleiosis (Maichand “) has been agieed by 
most authois to be a physiologic detei loratn^e piocess lesulting fiom 
excessne stress and nutation, chemical, toxic oi mechanical (Joies-* 
Maichand,® Aschofif ■®) Each iDoition of the vasculai tiee suffeis in 
direct piopoition to its taxation 

The lung is no longei considered a passive oigan in which a simple 
exchange of gases occuis Eppingei and Wagnei “ showed the idle of 
the lung in the metabolism of lactic acid , Roger and Leon emphasized 
the idle of the lung in hpoid metabolism When one consideis also the 
pulmonar} aitei} with its immense pulmonar} tiee and its intimate 
relation to inspired an, gases and foieign bodies, the buiden placed on 
the leticulo-endothehum is at once evident With inci eased taxation of 

27 lores L Wesen und Entwickelung der Artenosklerose Munich, J F 
Bergmann, 1903 

28 Aschoff Ueber Entvickelung Wachstum und Alters Vorgange aus der 
Gefassen, Jem, Gusta\ Fischer, 1909 

29 Roger, H, and Leon Binet la fonction hpohtique du poumon. Bull 
Acad de nied , Pans 4 129, 1921 
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Fig 4 (case 1) — \ pulmonary artery, 025 mm 111 diameter, showing the earliest 
degenerative changes in the media Large ^acuoles appear each having a pyknotic 
nucleus in its center The most marked changes are found near the internal elastic 
membrane (Hematoxylin and eosm , X 600 ) 
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the lung, be it toxic, chemical or pl^sical the normal ph3^siologic 
changes of the pulmonar} aitei\'^ are exaggeiatecl This process is 
further hastened b}^ the capillai}^ spasm that lesults fiom the initant, 
and It terminates m a disappearance of the capillaiies and then replace- 
ment by fibi ous strands in which pyknotic nuclei ai e evident 

In the cases reported the patients were all in the descending stage 
of life, in which additional factois of stiain or nutation tended to 
hasten the physiologic pathologic piocess Because of their occupa- 
tions their lungs weie the seat of the seveiest stiess and sufteied accoid- 
ingh The constant aspnation of paiticulate matter (sand, iron 
pai tides) oi fumes (naptha, benzine, etc ) caused a slight iriitation oi 
the bronchi, which probably accounted to a gieat extent foi the cough 
These foreign mateiials (when mixed wnth mucus) i cached the finest 
ramification of the bionchioles and the aheoli. their passage lesultmg in 
a mechanical or chemical nutation of the capillaiies yvhich led either to a 
spasm or to actual necrosis of the endothelium This piocess was 
continually m eftect capillary dilatation coming aftei capillary spasm 
Thus it was noted that areas of capillai}'^ hypeiemia and aieas of capil- 
lary collapse wuth necrosis of the endothelium w^eie sometimes piesent 
111 the w’’alls of the same alveolus 

Because of this spasm and necrosis of the capillan endothelium, the 
arteiioles and smaller aiteries w'eie called on foi gieatei actnit} This 
resulted in hi pei trophy of the media of these vessels due to an increase 
of elastic tissue and a Inpertiophy of the muscle fibeis The inciease 
of elastic tissue w^as associated wuth a splitting of the internal elastic 
membrane which lesulted m an mciease in the size of the intima 

With the constant increased demand on these aiteiies degeneiation 
soon set in This liegan m the media adjacent to the internal elastic 
membiane The muscle fibeis weie the fiist to be myohed and then 
degeneration yvas seen as laige emptj'' spaces, each haying a pyknotic 
nucleus centrally located The intima then became my^ohed, but because 
it lined a canal the piocess had moie room to piogiess and thus the 
intimal pioliferation yvas moie maiked, sometimes being unifoim and 
obliterating the lumen and at other times nodulai These nodules, in 
some instances may haye been the lesult of the oiganization of thiombi 
but in yieyv of their haying been rich in fine elastic fibeis the probability 
IS that the majority of them yy’^eie the lesult of intimal pioliferation 

The same piocess that took place m the smallei aiteries then took 
place 111 the larger ones and for the same underlying leason namely, 
increased function because of peripheial lesistance 

AVith these changes m the arteiies, cvanosis set in because of the 
lack of oxidation of the blood and because of the stasis of the blood in 
the peripheral yeins due to back pressuie Dvspnea then appeared, pei- 
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haps from mild acidosis and also beginning faihire of the heart, 
especially of its right side Hemopt3"sis, which is often described as 
occurring in this condition, may be explained b\ lupture of the wall of 
a vessel as the result of the maiked degeneiative piocess that has taken 
place m the media 
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The nai rowing of the lumina of the smaller \essels of the pulmonary 
artei} accounted foi the gia), anemic lung, and, because of the resistance 
offered, lesulted in a dilatation of the right side of the heart, which 
aftei piolonged taxation became hyperti opined and finally decompen- 
sated Maiked passive congestion and edema then made themsehes 
eMdent chnicall} 

The passne congestion was also present m the bone-man ow, which 
caused stimulation of the enthropoietic tissue, and polycythemia 
resulted 



Fig 6 (case 3) — A pulmonar} arterj, 0 2 mm m diameter The nodular 
thickening of the intima is the result of an increase of elastic and collagenous 
fibers (Weigert’s elastic stain ) 


After repeated attacks of decompensation the reserve musculature 
was exhausted, and the heart failed to compensate The fact that one 
patient died with onl}" early CMdences of decompensation while another 
had several such attacks and recovered can best be explained by a poor 
endowment of muscle reserAC or an intercurrent infection that affected 
this reserve 

Comparative studies carried out on lungs from patients of var}ing 
ages A\ho had met with sudden violent deaths revealed a definite but 
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slig'l'it increase in the width of the media of the arteiioles and the aiteiies 
of the pulmonary artery m pel sons between 40 and 60 }ears of age 
This was due to thickening of the internal elastic membrane oi splitting 
thereof The intima was at times also thickened submtimall} because 


Fig 7 (case 3) — A pulmonary artery, 02 mm m diameter The lumen of 
the lessel has been obliterated and is now canalized Note the preponderance of 
elastic fibers m the obliterating mass and the narrow media (Weigert’s elastic 
stain , X 400 ) 

of these changes and also because of accumulations of pseudoxanthoma- 
tous cells No etidence of nodule foimation, obliteration of lumina or 
thiombi formation tvas noted 

The diflerentiation between the secondai} and the primaiy changes 
of the pulmonary aitei\ is sometimes difficult In the secondary foim. 
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Fig 8 (case 3) — A. pulmonarj' arter\, 04 mm m diameter, showing a nodular 
thickening of the intima similar to that found m the smaller sized \essels Note 
the recent thrombus attached to the intima (Hematowlm and eosin, X 250) 



ROSENTHAL—SCLEROSIS OF PULMONARY ARTERY 739 


ho\\e\ei, the pnmaiy lesion is usually found as chronic pneumonia, 
stenosis of the mitral valve, obliteiative pleuiitis, etc Microscopically, 
the greatest changes are found in the larger blanches of the pulmonary 
aitery, whereas the smaller aiteries and aiteiioles may show only slight 
thickening ot the media (Torhorst 

CONCLUSIONS 

Pulmonary arteiiosclerosis has been defined as a definite clinical and 
pathologic entity The basis of this conclusion is found in studies made 
in three cases m which the various stages of the disease existed The 
earliest pathologic changes are in the media of the Acssels measuiing 
up to 0 2 mm in diameter The piocess soon extends into the intima 
and IS both prohferatue and degenerative The clinical symptoms aie 
in direct relation to the anatomic changes 

30 Torhorst, H Die histologischen Veranderungen bei der Sblerose der 
Pulmonalartene, Beitr z path Anat ii z allg Path 36 210, 1904 



Laboratory Methods and Technical Notes 


A MODIFICATION OF MAC CALLUM’S HEMATOXYLIN 
METHOD FOR IRON 

Robert R Dieterle, MD, Washington, D C 

When reliabilit} and simplicity aie combined in a technical pro- 
cedine, the method becomes available foi loiitine purposes and moie 
efficient as a standaid in research work SaMiig of time and othei 
economic factors aie of paiamount importance m this sense 

In the original method of MacCallum foi the staining of unmasked 
non, a freshly piepaied 0 5 per cent aqueous solution of hematoxylin 
was used When the investigation of such non compounds was insti- 
tuted in this laboiatoi) as a part of loutine theie was natuialh lequned 
a fresh solution dail}'-, since the oxidation by the iipening of such a 
solution occuis within tvvent}-foui hours, and rendeis it useless foi 
the staining leaction Experimentation was theiefoie undei taken to 
pioduce a solution that could be used over a length of time in oidei 
to spare heniatox 3 dm, to strike out the hoiesome task of making a new 
solution daily and to point towaid standardization of the method itself 
It logically followed that a i educing agent would pi event the natuial 
oxidation of the requiied solution of hematoxylin According!}, formal- 
dehyde was mtioduced, and the following method with this slight modi- 
fication IS now piesented 

1 Fix tissues in 95 per cent alcohol for fi\e da^s 

2 Cut on the microtome after embedding m celloidin or paraffin (brain tissue 
ma}' be cut unembedded as for Nissl’s original method) 

3 Treat the sections for one hour at 55 C m nitric acid-alcohol 4 cc of 
nitric acid plus 96 cc of 95 per cent alcohol 

4 Wash tvice in distilled water 

5 Transfer the sections to the hematONjdin solution 0 5 Gm of hematoxilin, 
dissohing b\ heating m 100 cc of distilled water, afteruard cooling to room tem- 
perature, and then adding 1 cc of Alerck’s blue label neutral formaldehyde solution 
The resulting solution is kept m a tightly stoppered bottle at 55 C and immediatel} 
before use poured into a Stender dish with a ground-glass cover, to prevent the 
escape of the formaldehyde At the resulting temperature, the staining reaction 
occurs almost immediateh The sections, however, should remain in the hema- 
toNjhn for five minutes As a control, a section untreated vith the nitric acid- 
alcohol IS placed m the solution with the “unmasked” sections It vill be found 
that this section does not stain Under conditions m this laboratory the 
formaldehj de-hematON\ Im solution has been used for three months without losing 
its abilitj to combine with the iron A flocculent precipitate forms within it m a 
fev davs, this is removed bj filtration In the course of time another cubic 
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centimeter of formaldehyde can be added to replace the theoretical loss of the 
same substance The iron of the nuclei stains an intense bluish black owing to 
the combining of the hematoxylin with the iron salts formed by the previous acid 
treatment 

6 After washing in distilled water, the sections are transferred to equal parts 
of ether and absolute alcohol for a differentiation, which removes the excess yellow 
within the tissue 

7 Follow with neutral xylene and mount m neutral balsam The preparations 
are permanent 

The method is useful foi the study of the iron content of nuclei 
Its application to tumors and to mitoses is especially important Latel} 
I have combined, or rather superimposed on it, another nuclear stain in 
the form of a 1 pel cent aqueous solution of safranin 0 (Grubler), 
for the purposes of studying' “acid-nuclei” according to Unna, and 
have found striking “metachromatic ’ variations of color in cells of 
different histologic entity and function Thus, aftei differentiation in 
alcohol and ether, the sections are •w'^ashed in distilled water, stained 
with the safranm for twenty minutes, rinsed and diffeientiated in 
alcohol made acid by the addition of 10 drops of satuiated solution of 
trmitrophenal or of 3 diops of pure h5'^drochIoric acid in 100 cc of 
95 per cent alcohol The sections are then washed in tap-water, 
dehydrated quickly with alcohol, cleaied in xylene and mounted in 
neutral balsam 

Hematoxylin thus demonstrates small traces of inoigamc iron, and 
is more sensitive than the prussion blue or ammonium sulphide methods 
For purposes of comparison, the iron of nuclei after unmasking with 
acid may be treated with the usual potassium fenocyanide or the 
ammonium sulphide-potassium ferrocyanide proceduies The blue- 
colored microchemical reactions thus obtained are too faint for accurate 
comparative study, and possess physical characteii sties less suited to 
ordinary vision and to photomicrograph}'- 
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ADDISON’S DISEASE 

A STATISTICAL ANALYSIS OF FIVE HUNDRED AND SIXTY-SIX 
CASES AND A STUDY OF THE PATHOLOGY * 

PAUL H GUTTMAN, AID 

MINXrAPOLIS 

This paper deals chiefly with a study of 566 cases of Addison’s 
disease leported in the hteiatuie fiom 1900 to 1929, inclusive, with 
paiticular emphasis on the pathologic anatomy, the pathogenesis and 
the correlation of clinical and pathologic data The material contiib- 
uted between 1900 and 1929 is chosen as being more lehable for stud)’^ 
than cases from the oldei hteiatuie In addition it affoids a compari- 
son with the statistics of Lewm, which were completed m 1892 A 
study IS also made of 29 cases of Addison’s disease leports of which 
were obtained from the protocols of the depaitment of pathology of the 
Univeisit} of Minnesota and of Glen Lake Sanatorium 

INCIDENCE 

Addison’s disease is relatively rare In 1924 363 cases weie lepoited 
in 1,173,990 deaths fiom all causes in the legistiation aiea of the 
United States In Minnesota, of the 23 034 deaths in 1924, 9 were 
due to Addison’s disease The incidence foi 1923 coiiesponds closely 
to that of 1924 The frequency of the disease foi these two yeais 
approaches 0 4 pei hundred thousand population in the legistration area 

It IS a common observation that Addison’s disease is seldom seen 
111 sanatoiiums for tubeiculosis This is probably due to the fact tnat 
the extiasupiarenal tuberculous lesions in Addison’s disease aie usually 
small and healed or clinically latent A histor} of an old tubeiculous 
process occurring mani'^ yeais before the onset of symptoms of Addi- 
son’s disease is often obtained It is likely that in manv patients 
treated in sanatoriums the s}mptoms of Addison’s disease develop 
many }ears after discharge There is no doubt that cases of bilateral 
supraienal tubeiculosis occur in sanatoiiums but it is likely that in mam 
cases the symptoms therefrom are obscured by s}mptoms of advanced 
pulmonar\ tuberculosis, such as weakness, low blood pressure and 
gastro-intestinal disorders 

Submitted for publication Aug 23 1930 
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AGE 

Tubeiculosis of the suprarenal glands follows closely the mortality 
from tubeiculosis in general This is illustiated m figure 1, m which 
the peicentage of the total number of deaths is plotted against five-year 
age peiiods The dotted line lepiesents the age incidence of deaths 
from tubeiculosis of all causes as obtained fiom the moitality statistics 



Fig 1 — Age incidence of deaths from tuberculosis of the suprarenal glands 
(solid IineJ and of deaths from tuberculosis of other organs (dotted line) 



Fig 2 —Age incidence of deaths from Addison’s disease Comparison of the 
age incidence of death from atrophy of the suprarenal glands with that of death 
from tuberculosis of the suprarenal glands 

of the United States The othei line lepresents the age incidence of 
deaths from Addison’s disease with tuberculosis of the supi arena! 
glands The initial rise m childhood is absent in Addison’s disease 
Both reach a plateau at the thirtieth year The plateau is much broader 
in the cases of Addisons disease The descent m the cur\e begins at 
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50 years in the cases of Addison’s disease, wheieas it begins at the 
thirtieth 3^eai in the cases of death from tuberculosis in general 

In figure 2, the age incidence of 478 cases is given in five-yeai 
periods In 333 of these, the diagnosis was made at autopsy There 
aie 229 cases of tubeiculosis, 66 of atrophy, and 39 of supiarenal 
lesions of other types The age distiibution of the cases of tuberculosis 
and of atioph)’- is also shown in figuie 2 The disease is lare in the 
first years of life, only 3 45 pei cent occur in the fiist decade The 
incidence increases rapidly and i caches a maximum in the fouith 
decade Following this peiiod, there is a lapid decline in the incidence 
of the disease Primary contracted suprarenal glands (atroph) ) are 
lare before the thud decade The maximum numbei of cases also 
occuis in the fouith decade of life The decrease in the incidence is 
gradual and follows closely the curve of tubeiculosis of the supraienal 
glands The mean of the entiie number of cases is 36 42 ±0 41 }eais 
(the probable eiior of the mean used throughout) For piimaiy con- 


Table 1 — 3'r'i Incidence of Addison’s Disease 



Male 

Pern ale 


Number 

Per Cent 

/ 

Number 

Per Cent 

Tuberculosis 

111 

40 00 

50 

29 07 

Primary contracted suprarenal gland 

22 

7 03 

S5 

20 So 

Other cases with autopsy reports 

53 

10 94 

28 

10 28 

Cases with clinical reports onlj 

91 

30 03 

59 

34 30 

Total 

313 

100 00 

172 

100 00 


tracted supiarenal glands, the mean is 37 92 ± 0 83 years, for tuber- 
culosis, 36 87 ±0 61 }ears The diffeience between the two is 1 05 ±; 
1 03, which is not significant 


SEX 

Of the total number of repoited cases 313 oi 64 57 pei cent, 
occur! ed m males and 172, oi 35 43 per cent, in females The pie- 
dominance of male over female is evident not only in the repoits of 
cases in which the diagnosis was established at autopsy, but also in 
the clinical repoits (table 1) However, m the case of primaiy con- 
tracted suprarenal glands, the females predominated over the males in 
the ratio of 1 6 to 1 In the case of tubeiculosis of the supraienal 
glands the piedominance of males ovei females, as shown by the post- 
mortem lecords, can be accounted for partly by the fact that, in most 
laboratories, thei e are moi e postmortem examinations pei f oi med on 
adult males than on adult females At the University of Minnesota 
thei e are 1 5 times as many on adult males as on adult females , how- 
e\er in the postmortem repoits of tuberculosis of the supiaienal glands 
the piedominance of males o\ei females is 2 88 to 1 The clinical 




GUTTMAN— ADDISON’S DISEASE 


745 


reports, which aie free fiom this eiioi show 1 59 males to 1 female 
Lewin’s statistics^®" give the latio of male to female as 3 2 to 1 

RACE 

Seven cases of Addison’s disease in the Negio weie repoited from 
1900 to 1929 (Wahl Lemann Goodwin, Evans and Seheult) Increase 
in depth of pigmentation of the skin and pigment flecks in the mucous 
membiane of the mouth weie noted The coloi change is often notable, 
the patient turning fiom blown to jet black Pigmentation of the 
mucous membiane, an impoitant diagnostic sign m the white lace, is 
of little importance in the coloied lace, since pigment flecks often occur 
noimally Because of the difficulty of detecting pigmentary changes in 
the Negro, it is probable that the disease is more prevalent than one 
IS led to believe by the case leports Busch lepoited a case m a mulatto 
Repoits of Addison’s disease in Jews aie laie Statistics are not 
available foi the yellow laces Numeious case repoits indicate that it 
occurs in the Japanese (Sakaguchi, Hayashi and Katayama, Gyotoku 
and Momose) 


HEREDITY 

Pioved cases of Addison’s disease m moie than one member of a 
family are exceedingly laie Fahi and Reiche reported symptoms of 
Addison’s disease in thiee brothers of a family of twenty -tin ee, eleven 
of whom died in youth One, 23 years of age, was examined post 
moitem Atrophy of the suprarenal glands was found The othei 
two showed marked pigmentation of the skin and weakness Flemming 
and Miller desciibed a case of undoubted Addison’s disease m a woman 
who had four children with sjmptoms of weakness brownish pigmenta- 
tion of the skin and occasional attacks of dianhea Unfoitunately, 
fuithei infoimation as to the duiation of these cases cannot be found 
in the literature, and it is impossible to state with ceitamty that these 
weie tiue cases of Addison’s disease Groom desciibed a case in a 
gill, aged 9, who had two sisteis, aged 6 and 3l4, who had pigmentation 
of the skin and listlessness Pigmentation of the mucous membiane 
of the mouth was piesent only m the giil aged 9 In Green’s case, 
the histoiy was obtained that one sistei died of a similar malady Pig- 
mentation of the skin ot some other membei of the family was noted 
in the cases repoited by Bittorf, Boenheim, Catteimole, Aslan, Wake- 
field and Smith, and Richon These cases are questionable, as insuffi- 
cient data aie at hand to establish the diagnosis with ceitamty Bittorf 
cited Saundby’s case as the only pio\ed case of Addison’s disease in 
more than one member of a family Lewin in his entire study found 
thiee cases in which the disease had been considered hei editary (the 
cases of Bell, Espagnes and Feuerstem) 
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It IS doubtful theiefoie, whethei heredity pla}S an impoitant idle 
in the genesis of the disease, although it cannot be denied that in raie 
instances theie is an hei editary tendency Bauer believed that a con- 
stitutional predisposition may be a hereditai} factor m this disease, but 
that othei intercurient factors aie necessaiy befoie the disease results 

PATHOLOGIC ANATOMY AND PATHOGENESIS 

CLASSinc \TION AND FREQUENCY OF LESIONS IN THE SUPRARENAL 
GLANDS IN Addison’s disease 

There are 566 cases available for study The authois of these 
leports aie given in the bibliograph}'^ which is arianged so as to coi- 

Tabli 2 — Classification and Fiequcncy of Lesions in the Siipiaicnal Glands in 

Addison’s Disease 


Lesions 


Infiamnntorv changes 

Cases 

Per Cent 

Tuberculosis 

Bilateral 

244 

60 54 

Probable bilateril 


SIS 

Lnilateral 

4 

1 00 

Total 

2S1 

09 72 

Pi ogenic infection 

2 

0 50 

Sjpliilis 

1 

0 25 

Degeneratno changes 

Pnmarj contracted suprarenal gland (atrophy) 

(!i 

16 r 

Probable atrophj 

n 

3 25 

Amjloidosis 

7 

17o 

Patty degeneration 

2 

0 30 

Iseoplasms 

Primarv 

2 

0 50 

Metastatic 

o 

o 

0 74 

Vascular lesions 

1 enoiis thrombosis 

o 

J 

0 74 

Arterial emboli 

1 

0 25 

Hemorrhage 

1 

0 25 

Miscellaneous lesions 

Trauma 

2 

0 50 

Metaplasia of boncmarroii 

i 

0 25 

Bilateral aplasia 

2 

0 50 

Pressure atrophi 


0 50 

Hvpoplasia 

1 

0 25 

Lndeterminable nature 

10 

2 4S 

Addison’s disease ivithout lesions m the suprarenil glands 

4 (’I 

0 99 (’) 

Total 

Cases of Addison s disease on nliich cluneal reports onlj are aiailable 

40j 

161 

100 00 

lotal number of case^ 

-66 



lespond to the foregoing classification In addition, a list of leferences 
IS given of reports that I could not obtain 

In 402 cases the autopsy leports aie given These aie classified 
according to the pathologic changes in the supiarenal glands 

The number and peicentage of the vaiious diseases lecoided in the 
literatuie of the last thiity }ears are given 

Tuberculosis of the suprarenal glands is the most frequent cause 
of Addisons disease The percentage of cases in the recent hteiature 
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IS 60 55 Lewin lepoited 95 of 272 typical cases, oi 35 per cent, in 
which the lesion was consideied to be tuberculous Primaiy conti acted 
supiarenal gland (atiophy) occupies second place, with 65 cases (16 13 
pel cent), wheieas in Lewin’s eaily statistics'*®® there aie 25. oi 84 
per cent The lelative fiequency of occurrence of the disease in lecent 
yeais as judged by the literatuie is piobably too high, owing to increas- 
ing inteiest in this condition in recent yeais A case of atiophy is 
moie apt to be lepoited than one of tubeiculosis The fiequency of 
piimaiy contracted supiaienal gland in lecent individual statistics is 
as follows Barkei, 3 cases of 28 at the Mayo Clinic, University of 
Minnesota 4 cases of 29 coming to autopsy , Conybeai e and Millis, 8 
cases ot 29 at Guy’s Hospital Other foims of degeneiative change 
include amyloid disease, 7 cases, fatty degeneration, 2 cases Neoplasm 
as a cause of Addison’s disease is exceedingly uncommon , only 5 cases 
aie leported in the recent hteiature Lewin found only 9 typical cases, 
or 3 3 pel cent Vasculai lesions consist of venous thrombosis, 3 cases , 
aitenal emboli 1 case, hemoirhage, 1 case In the fifth gioup there 
aie 2 cases of trauma, 1 case of metaplasia of the bone marrow, 1 case 
of hypoplasia 2 cases of pressuie atiophy and 8 cases of undeteimma- 
ble natuie 

In the sixth group theie aie 4 questionable cases of Addison’s dis- 
ease without lesions in the supraienals (see page 773) This is in 
marked conti ast with the fiequently quoted niimbei placed in this cate- 
goiy by Lewin In his first gioup of statistics there aie 28 cases of 
a total of 311 in which the supiaienal glands aie intact In his second 
gioup of statistics, the supiarenal glands aie stated to be noimal in 8 
per cent of 561 cases Of the total, Lewin gives 12 per cent noimal 
and 88 pei cent diseased 

It IS cleaily evident that, in the oldei cases, Addison’s disease was 
confused with many other conditions pioducing pigmentation of the 
skin, principally vagabond’s disease acanthosis nigricans, pellagra 
bionze diabetes, spiue, pernicious anemia and ochronosis, which aie 
now better understood It is also piobable, as pointed out by Furuta, 
that the suprarenal glands, diagnosed giossly as noimal, may have been 
the site of maiked destiuctive changes 

Fiom a leview of the hteiature of the last thiitj yeais, it is evident 
that Addison’s disease is almost invaiiabl}'^ accompanied by destiuctive 
lesions in both supraienal glands These lesions aie of many types 
but most fiequently aie tubeiculous This is in accoid with Lewin, but 
opposed to the unitaiian point of view of Wilks, Greenhow, and Bram- 
well,'^-® who held that the disease is due to a peculiar fibi ocaseous degen- 
eiation of the supiaienal glands Theie is also no support of the 
neo-unitarian point of Anew of lecent vnters Koiacs and Omelskyj, 
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who stated that they do not legaid piimaiy conti acted supiarenal gland 
(then cytotoxic conti acted siipraienal gland) as a tiue foiin of Addi- 
son’s disease (this will be discussed in the last pait of this article, which 
will be published in the December issue of the Archives, and will 
appeal under the heading Relation of Blood Picssuic to the Relative 
Degiees of Desti action of Coitex and Medulla in Supi ai enal Tiibei- 
cidosis and Piiniaiy Conti acted Sup) ai enal Gland) 


Tabll 3 — Disti ibutwii of Tuboculosts in Tissues Oihci Than the Siipiaienal 

Glands 



Cases 

Lungs 

Healed scars 

3G 

Reeentlj acquired acti\e lesions 

7 

Limited actne tuberculosis 

40 

Extensive chronic tuberculosis 

19 

Extent of lesions undeterminable 

22 

Total 

124 

Pleura 

Bilateral adhesiie pkuritis 

14 

Lnilateral adhesne pleuritis 

7 

Degree undeterminable 

24 

Disseminated miliarj tuberculosis 

IG 

Genito urinari tract 

Kidneys 

Left Lidnej 

3 

Right kidnet 

7 

Bilateral invoKemcnt 

12 

Prostate 

5 

Epididymis 

7 

Lterus 

1 

Uterine tube 

8 

Lymph nodes 

Bronchial and mediastinal 

29 

Mesenteric 

4 

Retroperitoneal 

14 

Other nodes 

7 

Other organs 

Pericardium 


Peritoneum 

8 

Joints 

5 

Bones 

9 

Intestines 

7 

TheToid 


Lie cr 

11 

Spleen 

7 

Total 

51 


TUBERCULOSIS 

Fiequcncy of Pinnaiy Tiibei culosis of the Supiarenal Glands — 
The impression is obtained from the older literature that tuberculosis 
of the suprarenal gland is often a piimaiy infection In an extensive 
renew of cases collected from the hteratuie, Lewin found primaiy 
involvement in 132, or 26 4 per cent Elsasser in 1906 collected 549 
cases of tuberculosis of the supraienal glands and found 5 cases that 
were certainly primary, 62 that weie very piobably primal y and 29 
that were doubtful 

The distiibution of tuberculous lesions elsewhere m the bod)^ m 
243 cases of tuberculosis of the supiarenal glands is given m table 3 
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In only nineteen cases are the lungs leported normal, and in only 
seven cases are there no lesions elsewhere than in the supiaienal glands 
These observations agree well with those of Schwai z who, in a study 
of sixty-five cases of tubeiculosis of the supraienal glands, found 
tubeiculous lesions of the lung of the same age or older in eveiy case 
This unusually high incidence is piobably accounted for by the pains- 
taking search for tuberculous foci made m Ghon’s laboratory In the 
cases reviewed in the literature, a histoiy of exposure to infection is 
not infiequent A history of tuberculosis in one oi both parents was 
obtained in thirteen cases, in a brother oi sister, m sixteen cases, in 

Table 4 — The Clinical Relation of Tnbci culosis to Addison’s Disease 


A historj of tuberculosis from rvliich complete recovery uas made 
Tuberculosis of lung 
Tuberculosis of lymph nodes 
Tuberculous pleurisy 
Bone tuberculosis 
Joint tuberculosis 

A history of tuberculosis before the onset of Addison’s disease (tuberculosis still 
acti\e at time of onset) 

Tuberculosis of lung 
Tuberculosis of Ivmph nodes 
Bono tuberculosis 
Joint tuberculosis 
Tuberculosis of kidney 
Pleurisy 

No history of previous infection 

Clinical eMdence of tuberculosis during the course of the disease 
Lung 

Slight or moderate activitj 
Marled actnity 
Activitj indeterminate 
No evidence of activity 
Other organs 
Epididymis 
Bono tuberculosis 
Tuberculosis of Ijmph nodes 
Tuberculosis of prostate 
Tuberculosis of kidney 
Fistulas 

Intestinal tuberculosis 


Cases 

S 

7 

10 

3 


13 

3 

4 

o 

0 

1 
0 


50 

10 

0 

31 

2 

34 

5 

1 

1 

2 

1 


near lelatives to whom the patients weie exposed, in eleven cases The 
clinical 1 elation of tuberculosis to Addison’s disease is shown m table 4 

These observations aie important in that they emphasize that tuber- 
culosis of the supraienal glands is seldom, if ever, a primal y infection 
In the majoiity of cases, however, the exti asuprai enal lesions aie not 
extensne and are clinicall}^ latent 

Routes of Infection — Thiee possible loutes of infection of the 
supiaienal glands have been consideied by vaiious authors, viz intia- 
uteiine, hematogenous and lymphogenous Elsasser concluded that, in 
cases of isolated supraienal tubeiculosis the infection must find its 
explanation in a congenital infection followed by a long peiiod of 
latency There is much eMdence opposed to this tlieoiy Although it 
IS well known that bacilli may be piesent in the blood stream and tissues 
without pioducing tissue leaction it is highly improbable that the bac- 
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tena lemain latent for man} years The low immunity of the tissues 
of infants furnishes a fertile field foi the development of bacilli, and 
infections m the fetus would not be long m becoming disseminated 
That tuberculosis is rarely tiansmitted thiough the placenta is indicated 
by the larity of repoits of such cases Hubschmann was of the 
opinion that transmission via placenta is usually accompanied by tuber- 
culosis of that tissue He consideied only those cases congenitally 
transmitted m which the symptoms of the disease occui shortly aftei 
birth, raiely later than the third week of life Schmoil’s case of bilat- 
eral extensive fibrocaseous tubeiculosis in an infant of 12 days is an 
example of congenital infection, and also illustiates the lapidity of the 
lesion m the new-boin infant 

Theie is little evidence in the obseivations at neciopsy that infection 
takes place via lymphatic channels Involvement of adjacent lymph 
nodes is not infrequent, and may be considered as an extension from 
the lesion in the supiarenal gland The position of the pnmai} lesion 
m the majority of cases is such that extension thiough lymphatic vessels 
IS improbable 

The anatomic lelationship of lesions m the lung and lesions in the 
supiarenal gland strongly suggests the hematogenous loute Schwarz, 
in a study of sixty-five cases of tuberculosis of the supraienal glands, 
both unilateral and bilateral, found lesions of the same age oi oldei in 
the lungs m every case In almost half of his cases the lungs were 
the only othei organs involved The lemainder showed hematogenous 
invoh'-ement of other visceia Schwaiz concluded that the suprarenal 
infection is secondary to lesions m the lung and that the infection is 
cained by the blood stream It has been pointed out that, in Addison’s 
disease, the lesion is seldom pi unary, and that it is associated m most 
cases with active lesions elsewhere in the body There aie cases, how- 
ever, in which the piimary lesion is healed, and a small number in which 
no lesions can be found outside tbe supraienal glands These cases 
have led many to regard the infection as congenital or hereditaiy How- 
ever, m the light of recent knowledge of tubeiculosis, this assumption 
IS unnecessary Lubarsch Rabinowitsch and others ha\e shown that 
apparently healed foci may harbor the bacilli Hubschmann also 
held that these areas are capable of giving off bacteiia into the blood 
stream without local acute exaceibation of the lesion Also Lowenstein 
showed that bacillemia may occur in patients harboring lesions that 
anatomically are difficult to find Such hidden foci in parts of the bod}" 
other than the lung, in many of these cases, must be consideied It 
IS also possible that extensive bilateral lesions in the suprarenal glands 
may produce a state of immunity in the lest of the body, so that lesions 
elsewhere tend to remain localized and to heal The frequent associa- 
tion of hematogenous infection of other viscera such as the spleen 
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kidne) , livei epididymis, etc , also is strong evidence favoring a hema- 
togenous origin of the lesion in the supiarenal glands 

P} cdnposiHon and Siisccphbdity of Suptaicnal Glands to Tiibeicu- 
losis — Tuberculosis of the supiarenal glands is much less fiequent than 
tuberculosis of many other organs Hubschmann gave the frequency 
of tubeiculosis of other organs m association with pulmonaiy tubercu- 
losis as follows urogenital system 62 pei cent, bones and joints, 30 
per cent, intestines, 7 pei cent, supraienal glands, 2 per cent, and skin, 
2 per cent The fiequency of tuberculosis of the supiaienal glands 
found by othei authors is higher Schwarz found 85 cases, oi 3 1 
pel cent, in a senes of 2,700 cases of tuberculosis Ophuls found the 
suprarenal glands involved in 5 per cent of his cases At the Univei sity 
of Minnesota, of 1,050 cases of tuberculosis, 51, oi 4 85 pei cent, 
showed tuberculosis of the suprarenal glands 

A number of hypotheses have been advanced to explain the occtii- 
lence of extensive, appaiently isolated, bilateial tubeiculosis of the 
supraienal glands found in Addison’s disease Wiesel,®^'’^ Neussei and 
Wiesel, Hedinger, Loffler and others held that the supiarenal glands 
are predisposed to infection by a hypoplastic condition of the chiomalhn 
system which is associated with status l)mphaticus Bauei cited an 
analogous situation in which h}poplastic oigans are the site of tuber- 
culosis, but such reports are few compared with the fiequency of hypo- 
plasia Schui was opposed to the belief that a developmental 
hypoplasia piedisposes an oigan to disease 

The inconstancy of lymphatic and thymic hyperplasia in cases of 
tuberculosis of the suprarenal glands (see page 774) also thiows doubt 
on the etiologic significance of status lymphaticus Lowenthal recently 
pointed out the meageiness of evidence on which Wiesel based his 
conclusion that chiomaffin tissue is hypoplastic in his so-called cases of 
status lymphaticus In the majoiity of cases of piimary conti acted 
suprarenal gland, the medullaiy tissue shows little or no deviation from 
the normal, the coitex being the main site of the lesion 

Hansemann regaided the local predisposition of the supiarenal 
gland to tuberculosis as the result of a low fat content of the tissues 
Schur consideied that the suprarenal glands are made more susceptible 
to infection by injury as a result of a pievious acute infectious disease 
While it IS a common obseivation that a patient dates his first sjunp- 
tom to an attack of influenza, of grip or, less fiequentl>, of typhoid 
fevei, of diphtheiia etc , it is irapiobable that these diseases predispose 
the suprarenal gland to tuberculosis The influenza epidemic of 1918, 
1919 and 1920 had no appreciable effect on the mortal^ late of Addi- 
son’s disease as given in the moitalitv statistics of the United States 
(fig 3) 
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The slight }eail}' increase in the mortality late of Addison’s disease 
IS apparent befoie the 1918 epidemic and parallels the increase of 
leported deaths from all causes 

Infectious diseases, paiticularly acute infections of the iq^per pait 
of the respiiatory tiact however, may bung about an acute exacerba- 
tion of a preexisting tuberculous lesion, as a lesult of which a latent 
process may become clinically manifest, or if symptoms aie piesent, 
they become more pionounced Also, these effects ma}^ be pioduced in 
another mannei Dietrich and Siegmund, W ulf ung Goldzieher, Thomas 
and others showed that acute infectious diseases aie frequently the 
cause of marked degeneiative changes in the cortex of the supiaienal 
gland It IS piobable that the surviving coitical tissue of a tuberculous 



Fig 3 — Comparison of incidence of death from Addisons disease with that 
of death from influenza 

gland ma}'' be injuied b} an acute infectious piocess elsewheie in the 
body 

Lowenstein held that infection of one oigan of a pair leads to sus- 
ceptibility to infection of the othei In a study of clinical lecords at a 
hospital in Vienna he found that the organic S 3 "stem in which the fiist 
metastasis is established is also a fiequeiit site of subsequent metastases 
Thus, tuberculosis of the eye is fiist unilateial and later becomes bilat- 
eral Renal tuberculosis is usuall}'- unilateral m the early stages and 
bilateral in the later stages He believed that the same applied to the 
supraienal glands To explain this phenomenon, he added that tissue 
destro}ed during the tuberculous process serves as an antigen for the 
production of specific antibodies (“resorbms”) which exeit an injurious 
effect on analogous structures and render them inoie susceptible to sub- 
sequent infection Sumnoshi found in guinea-pigs that infection of 
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one oigan otten leads to involvement of the opposite organ Further 
experimental confirmation of these views is not at hand 

From an analysis of forty-nine cases of tuberculosis of the supia- 
renal glands, there is evidence that the infection is first unilateral and 
later bilateral It is found that unilateial lesions are seldom extensive 
and but rarel}- destroy the entne gland When bilateral, one gland 
often shows more recent and less extensive involvement than the oppo- 
site organ It seems, therefore, that the same conditions appl}' here as 
m the kidnev and the eye The exact mechanism of the predisposition, 
however, is not yet clear 

Tabif 5 — Dcgicc of Dcsti uction of Supimcnal Glands in Cases of Tiibci culosts 
of the Glands fioin the Dcpai tnient of Pathology of the Univeisiiy of 
Alinnesota and Glen Lake Sanatonuni 


Unilitenl lesions 

Bilnteral lesions ivithout sMnptoins 
Bilateral lesions Mith sjTnptoiiis 


Partial Destruction 

Complete Destruction 



Right 

Left 

Eight 

Left 

4 

S 

2 

0 

2 

3 

4 

3 

7 

4 

17 

IS 


Tabli: 6 — Dcgice of Destt uctioii of SuftaienaJ Gland in Cases of Tnbei culosis 
of the Glands as Recoided in the Liteiatuu 


Gross appeirinco of ttie suprarenal glands Cases 

lotal destruction of both 72 

Complete destruction of right, kft mcoinpletelj destrojed 0 

Complete destruction of left, right incompletclj destrojtd S 

^ormal tissue recognizable in both 9 

Microscopic appe iranee 

Bests of normal cortex 39 

Small cortical adenomas 27 

Jlormal medulla 1 

>0 normal tissue 10 


The extensive alteiative and exudative change in the glands is 
stiongly suggestive that the inflammation is allergic It is probable 
that this allergic state is the result of the sensitization of one organ to 
the tubercle bacillus or its products as the lesult of a pievious piimaiy 
infection of the opposite oigan 

Sfiucfuial Changes m the Snpiaienal Glands m Tube) culosis — In 
addition to a re\iew of case reports, a stud} was made of fift}-one 
cases of tubei culosis of the suprarenal glands as recoided in the Depait- 
ment of Patholog\ at the Universit} of Minnesota and in Glen Lake 
Sanatoiium Of these cases, fifteen showed unilateial tubei culosis, and 
in these s}mptoms of Addison’s disease weie absent Of the thiity-six 
cases that showed bilateral tuberculosis, twent}-five gave clinical signs 
of Addison’s disease, six weie clinically latent and in five the diagnosis 
could not be made because of insufficient clinical data Table 5 shows 
the degiee of destruction of the organ m these cases In the cases 
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obtained fiom the liteiatuie, the degiee of involvement of the siipia- 
lenal gland is detei mined to be as shown in table 6 

In unilateral tuheiculosis the destiuction of the oigan is seldom 
complete As a rule, the lesion consists of one or more caseous nodules 
single or confluent Theie is no piedilection foi coitex oi medulla 
The lesion may occnpv a pole of the gland and cause a nodulai swelling 
Nodules 111 the coitex tend to be isolated and well delimited, those in 
the medulla tend towaid confluence Destiuction of the gland m cases 
of bilateral tuheiculosis without symptoms is not as complete as in 
those with symptoms, although theie aie a few cases m the former 
group in which no supiaienal structures aie recognizable giossly 
Macroscopically lecognizable tissue m cases with clinical s}mptoms of 
Addison’s disease was found seven times m the light and foui times m 
the left supiaienal gland In the lemammg cases, no macioscopic 
suprarenal tissue was seen The exact amount of lemainmg tissue can- 
not be estimated from this stud}'^ because of the marked distoition of 
the noimal mai kings and the niegular distiihution of the suiviving 
tissue 

The appioximate size of the oigans in tuheiculosis of the supia- 
lenal glands is as follows both enlarged in eighty-thiee cases, both 
normal size m ten cases . one normal and one large in four cases , one 
large and one small m seventeen cases and both smaller than noi mal m 
eight cases 

In thnty-one cases, the weight of the left gland is given and in 
thnty-two cases the weight of the right gland The mean weight of 
the 1 ight gland is 1 1 72 ± 5 07 Gm , the mean weight of the left is 
13 98 ±: 5 62 Gm The maximum weight is 45 Gm , the minimum 
weight IS 4 1 Gm The noimal weight of the supiaienal gland in a 
man is 11 2 Gm , and m a woman 10 6 Gm (Scheel) 

The oigans aie firm nodular, and of a mottled giayish-ied coloi 
The tiiangular wedge-shaped appeal ance may be maintained in the 
presence of extensive lesions The capsule is thickened and adheicnt 
to the suiioundmg tissues Fusion with the stomach livei and kidney 
IS desciibed 

In the majority of cases, the substance is leplaced complete!}" h} 
semiconfluent caseous nodules, vaiying m size from a few milhmeteis 
to 2 or 3 cm in diametei, sepaiated by septums of gi a} ish-white con- 
nective tissue Between the caseous nodules a tissue of leddish-hiown 
color with fine giayish nodules is often piesent Micioscopic sections 
thiough these aieas often show active miliaiy tubeicles Conveision 
of the entile gland into a shell containing soft cheesy oi semifluid con- 
tents IS desciibed Normal tissue is iisuall} piesent in the foim of a 
thin iim of Aellow coitical substance, oi a poition of intact medulla and 
coitex mav be piesent at one oi more poles of the glands In a small 
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number of cases one oi both glands may be sin unken The substance 
IS composed of a thick layei, often stratified layers, of connective tissue 
enclosing film, inspissated, yellow caseous, paitially calcareous nodules 
Supiarenal tissue cannot be identified grossly This foim is designated 
by Dietrich and Siegmund as “indurende (fibrose) Tuberkulose ” Tins 
IS not an independent form of tuberculosis of the supraienal glands, 
but repiesents an older stage, tiansitions from the laiger caseous forms 
to the small induiated foims may be seen 

Microscopically, the glands are replaced for the most pait by laige 
homogeneous confluent caseous masses The leaction about these vanes 
consideiably Most commonly, areas of caseation are well walled off 
by a thin zone of connective tissue containing abundant collagenous 
fibrils and poor m nuclei In othei poitions of the same gland, the 
process may be more active, the leaction consisting of maiked epitheli- 
oid cell formation, giant cells and wide zones of lymphocytic mfiltiation 
Less frequently, the proliferative reaction is lacking, and wide aieas of 
caseation are boidered by paitially neciotic parenchjma and leukocytes 


Tabll 7 — Activity of the Lesion ui Tnbet citlosis of the Supiaicnal Glands 


Unilateral lesions 

“Veute 

8 

Chronic 

2 

Both Chronic 
and Acute 

2 

Healed 

0 

Bilateral lesions -without symptoms 

1 

1 

8 

0 

Bilateral lesions -111111 symptoms 

1 

s 

13 

1 


In glands that grossly appear healed, aieas may be obtained that show 
maiked activity’’ in the foim of dense clusteis of miliaiy’’ tiibeicles Both 
pioliferative and caseous types are seen in about equal fiequency^ The 
smaller glands aie not infiequently the site of widespiead fibiosis, and 
onL an occasional aiea of caseation or of giant cells distinguishes the 
lesion Hubschmann desciibed acute exacerbation of appaiendy 
healed foci in which there is an extension of the piocess into uninvolved 
portions of the supiaienal gland The connective tissue wall may be 
bioken down and included in the caseous mass These exaceibations 
may be lepeated seveial tunes until the entne supiaienal gland is 
destioyed In table 7 the activity of the lesion in thirty'-fnui cases 
studied micioscopicallv is given 

In the unilateial lesions, the piocess appeals more active than in the 
Inlateial ones wide acute caseous foim involving both supiaienal 
glands is larelv obseived m Addison’s disease In the majority of 
cases the process is chronic with areas of acute exaceibation Com- 
plete healing is laiely obseixed Complete quiescence of the lesions 
was piesent m only one case No pioved case of healed tuberculosis 
of the supiaienal glands has been leported in the hteiatuie Koi’acs 
lepoited a case in a woman aged 27 yeais in which the organs uere 





756 


ARCHIVES OF PATHOLOGY 


very small and showed a cential aiea of calcification and bone foiina- 
tion, but he was not certain that it was tuberculous Calcification is not 
uncommonly seen Bone foimation has been described 

In both unilateial and bilateial lesions, the medulla is frequently 
completely destroyed, wheieas large portions of the coitex may remain 
This indicates that the medulla is less resistant to the infection than the 
coitex This IS also cleaily shown in the expeiiments on dogs b) de 
Vecchi By injecting a indent tubeicle bacilli into the adrenal glands, 
he was able to show that the medulla was first completely destroyed, 
and that then the piocess slowl} lUAmlved the cortex, which appeared 
more lesistant to the infection than the medulla Small nodules of 



Fig 4 — Edge of a small circumscribed area of hjperplastic cortical cells in a 
case of tuberculosis of the suprarenal glands 

cortical tissue may become separated by connectn e tissue bands These 
haAe the stiuctuie of zona fasciculata and often show maiked degeneia- 
tive changes Not infrequently small nodules of coitical cells aie pies- 
ent near the peripherj of the gland and occasionally in the fibrous 
capsule Avhicli are identical in structure AVith the hyperplastic nodule so 
trequentlj" seen in atiophy of the supraienal glands (fig 4) In the 
moie acute lesions, the coitical remains often show marked degeneiative 
changes in the foim of swelling of the cells, A'^asctilar degenei ation, 
karjoiihexis or karjohsis of the nuclei 

Fibrosis of the capsule and the surrounding tissue maj be extensive 
Included in the fibious mass may be seen svmpathetic nerves, blood 
Aessels and small groups of SAinpatlietic ganglions Hypei plastic inti- 
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mal changes in the smaller arteiies aie common The veins aie not 
infrequently the site of thromboses 

Tubercle bacilli were found in thirteen of twenty -nine cases stained 
by the Ziehl-Neelsen method The cases in which results were negative 
were those in which organs had been preseived for many yeais in 10 
per cent formaldehyde Baiker reported the finding of tubeicle bacilli 
in eleven of twent}-five cases examined at the Mayo Clinic In the 
liteiature reports of finding tubeicle bacilli in smeais and in sections 
are given in thirty-one additional cases 

SYPHILIS 

Syphilis of the supiarenal glands with symptoms of Addison’s dis- 
ease was present m only one case pioved at autopsy (Sezary) In this 
case, s}mptoms of asthenia and pigmentation followed shoitly aftei 
piimaiy infection, and death occuired four months later The supia- 
renal gland showed sclerosis and gumma foimation Spiiochetes weie 
demonstrated Clinical repoits aie more numerous Wile, Schaffnei 
and Howard Gaucher and Gougerot and otheis desciibed cases that 
were believed to be due to syphilis The diagnoses weie based on the 
fa^orable response of these patients to antisyphilitic tieatment Since 
spontaneous remissions aie often seen m cases of Addison’s disease 
the 1 espouse to antisyphilitic tieatment cannot be accepted as adequate 
proof of the syphilitic natuie of the lesion 

The mfiequenc} of autopsy leports of syphilis and the prevalence 
of clinical cases raise the question whether some cases diagnosed 
anatomically as tubeiculosis may not be syphilitic Demonstiation of 
the tubercle bacillus is not fiequentl}- made In cases with widespiead 
fibiosis and extensive lymphocytic infiltration, it is difficult to rule out 
syphilis on microscopic stiucture The evidence that these cases aie 
not syphilitic is strongly suggestive, but not conclusive Caieful search 
will often show tubercle bacilli in cases in which the lesion is suggestive 
of S 3 'phihs A history of S}philis oi of oiganic lesions suggesting 
sjphihs is reported in only thiee cases Congenital syphilis of the 
supraienal gland is not infrequent and may lesult m the formation of 
interstitial fibiosis, miliary gumma (Guleke, Gierke) and rarely la»ge 
cential neciosis and giamilation tissue Simmonds found a peii- 
supiarenalitis m congenital syphilis, but did not find it m the adult 
Winogradow found on examination of a laige number of cases of 
visceral sipbilis that gummas of the supiaienal gland were absent It 
is highh questionable theiefoie that siphilis plays an etiologic role in 
cases of fibiocaseous destiuction of the supiarenal glands, m which the 
etiologic agent is not demonstiated 
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PRirilARY CONTRACTED SUPRARENAL GLAND (aTROPHy) 

This condition has been designated b) many names Bittoif (1908), 
111 his monograph on Addison’s disease, collected a group of cases undei 
the heading of chronic idiopathic (primal}) siipiaienal msufficienci 
(cirrhosis atroph} ) It has been variously teimed “reine” atroph} 
(Bloch), “einfache” atiophy (Kaiakascheff), idiopathic atrophy (Sim- 
monds) chronic d}stroph} (Kiefei), inflammator\ granular atioph} 
(Rossle) cytotoxic contracted supraienal gland (Kovacs), cinhosis 
(Lampl Lucksch) and hypoplasia (Hedinger, Kiaus) The condition 
IS not a simple atiophy in the restiicted sense of the term since the 
organ does not shrink because of atiopln of its cellulai elements but 
liecause of necrosis and disappearance of cells Rossle suggested 
granular atrophy because of the marked inflammator} leaction of a 
hemonhagic nature seen in his case This case, however differs from 
the others in the degiee of inflammatoiy leaction secondari to the 
degeneiatne changes in the parenclnma The term Inpoplasia is eiio- 
neous as the disease is acquned The expression “cirrhosis” of the 
supraienal gland suggested by Lucksch and Lampl ina} fit individual 
cases 111 which the growth of the reticulum is maiked These cases aie 
few and there are transitions from those with maiked to those with 
little or no, connectne tissue reaction Recently Kovacs suggested the 
term ci totoxic contracted suprarenal gland This desci iptn e term is 
based on the unwarranted assumption that the disease is due to a 
circulating toxin that injuies and destroys the cells of the supiarenal 
cortex Unless there is some evidence to support this view, this term 
should not be used 

The term “priman conti acted supraienal gland” is heie adopted to 
include all of these cases since theie is little known of the etiolog} and 
since the fibiosis consists mainly of a collapse of the reticulum following 
degenerative changes in the paiench}ma 

Fiequcncy — It is a lare disease The oldei lepoits have been col- 
lected b\ Simmonds (1904) who studied twenti-foui cases and later 
b} Bittoif (1908) who collected forti-seien cases Since 1900, sixt\- 
eight cases have been reported, or 16 13 per cent of all the cases tuat 
came to autopsi It has already been mentioned that this does not 
repiesent the relative f requeue} of piimar} contracted supiaienal gland 
because recently owing to inci eased interest in the disease there is more 
tendenci to report cases of atioph} than cases of tuberculosis 

Classification — Bittoif has separated his cases into tuo distinct 
groups simple atrophi and inflammator} atroph} or ciiihosis of the 
suprarenal gland Simple atioph} is characterized by a small thin oigan 
One suprarenal gland mai be more affected than the other Inflam- 
mator\ changes aie lacking and there is no increase of connectne 
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tisbue The cortex is lacking in one oi moie la}eis, oi theie may be 
alteiation of the paienchyma in the foim of fatty degenei ation deciease 
in fats and, less fiequently, necrosis In the inflammatoiy type, theie is 
often adhesion to the sui rounding tissue and a thickening of the cap- 
sule, tiabeculae and blood vessels Degenei ative changes aie maiked 
and aie accompanied by maiked lound cell and pol} moi phonucleai cell 
infiltration In an analysis of the cases collected from the hteiatuie 
and my own cases, given m later paiagiaphs, it is found that a shaip 
separation of the cases into these two gioups of Bittoif cannot be made 
Cases that confoim in all details to the two gioups aie few m number, 
whereas the majoiity show chai actei istics of both gioups Sections 
taken from various poitions of one oigan ma) show m places little or 
no leaction of the leticulum but a simple disappeaiance of the coit’cal 
cells, leaving the collapsed supporting leticulum and a model ate lympho- 
cytic infiltiation, while in other places theie may be active pi ohfeiation 
of the connective tissue, a maiked cellular leaction and thickening of the 
capsule (see page 765 and fig 9) The degiee of reaction of the con- 
nective tissue and reticulum is dependent moie on the tempo of the 
degenerative changes and the age of the lesion than on any discernible 
difference m etiology The unceitamty of classifying these cases into 
the two aforementioned categoiies is levealed by the disagieement in the 
interpretation by various authors Cases, almost identical in structural 
changes, aie regarded as inflammatory by some and as simple non- 
inflammatory by others 

I lecently had the oppoi trinity of studying two unusual cases of 
atiophy, one lepiesentmg a fairly eaily, and the othei a late, stage of 
the disease They are given m detail because the}'^ illustrate clearly 
the natuie of the changes 

Case 1 — Histoiv — A. white woman, aged 27, called a physician on Oct 23, 
1929, because of headache, nausea and vomiting She had a marked brownish 
pigmentation of the skin On October 25, she complained of headache, drowsiness 
and insomnia She was gnen morphine On the morning of October 26, she 
had three spastic convulsions , the temperature rose to 100 F , the pulse rate 
remained at from 75 to 80, but was weak The urine was normal, the blood 
sugar was normal The patient died on October 26 

Autopsy — The body was well developed, slender, 163 cm long, and weighed 
100 pounds (45 4 Kg ) There was fairlj marked cvanosis of the face Definite 
brown pigmentation of the skin of the face the anterior axillary folds, the nipples, 
the umbilicus and of the skin below the knees was present The hands, forearms 
and face were especialh dark The subcutaneous fat was scant The heart 
weighed 140 Gm The valves were normal The right coronar\ had three open- 
ings into the aorta The heart muscle appeared brown The root of the aorta 
was normal, except for tw'o small \essels, one haMng its origin at the arch, 
between the innominate and the carotid arteries, and one betw'een the carotid and 
the subclaMan arteries These vessels \vent to the neck The lungs showed 
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moderate congestion at the bases The spleen weighed 150 Gm The follicles 
were prominent Each kidney weighed 100 Gm , the appearance of each was 
normal Numerous small subperitoneal hemorrhages were present throughout 
the fallopian tubes The mediastinal and mesenteric nodes varied in diameter to 
1 cm On section, they showed brownish pigmentation 

Both suprarenal glands w'ere very small and thin , the maximum thickness 
W'as 3 mm There w'as a small extravasation of blood m the tissues about these 
glands The surfaces w^ere fairly smooth and deep reddish brown On section, 
the surface w^as extremely dark The normal markings could be distinguished 
There w^as no evidence of thrombosis of the vessels 

Anatomic Diagnosis — The conditions were diagnosed as primary contracted 
suprarenal glands, brown pigmentation of the skin, subperitoneal hemorrhage 
about the fallopian tubes and congenital anomalv of the aorta 



Fig 5 — Early degenerative changes in cortical cells, slight retraction of cells 
from reticulum 


Mici oscopic Examination of the Siipiaicnal Glands — Sections were stained 
with Harris’ hematoxyhn-eosin, Heidenhain’s azocarmine, and the potassium 
ferrocjanide stain foi hemosiderin The histologic changes were as follows 
The cortex was about one third of its normal thickness The normal arrangement 
of the three layers w'as lacking In places, columns of cells resembling the 
zona fasciculata w'ere present, and, in places, small subcapsular clusters of cells 
resembling the zona glomerulosa The medullary tissue was of normal thickness 
Here and there in small areas the medullar 3 ' tissue w'as leplaced b 3 " dense clus- 
ters of l3mphoc3tes The cortex w’as the seat of marked changes Figures 5, 
6, 7 and 8 illustrate the changes seen throughout the gland In figure 5, the 
cortical cells are seen in the process of contraction and rvithdraw'al from the 
reticulum The relation of the cells to the reticulum is brought out clearly b 3 
the azocarmine stain The cells are decreased in number, their bordeis are 
poorh defined and, in places, clusters of these cells gne the appearance of multi- 
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Fig 6 — Further advanced stage Cortical cells show marked degenerative 
changes Reticulum is intact Spaces formerly occupied by cortical cells contain 
red blood cells, cellular debris and lymphocytes 



big 7— Far advanced stage Few epithelial cells remain The reticulum is 
partialh collapsed 
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nucleated giant cells Their cytoplasm contains an occasional vacuole, but, for the 
most part, it stains more deeply and darker than the normal spongioblast The 
nuclei varj' in si/e and in staining qualities Karyolysis and pyknosis are present 
As a result of retraction of these cells, large spaces are present between the 
reticulum and the cells In places, these are filled in by red blood cells , in other 
places, they are empty Figure 6 shows a more advanced stage Only a few cells 
are present, and these are in the process of disintegration The reticulum is 
closer together, and the spaces left by the disintegrating cells are filled in by red 
blood cells, lymphocjtes and plasma cells In figure 7, the parencl^ma is almost 
entirely absent, leaving only the partially collapsed network of reticulum In 
other areas, the reticulum is complete^' collapsed and flattened out into 
fenestrated laminae, which lie parallel to the capsule Throughout the coitex 
there is a diffuse infiltration of Ijmphocytes, plasma cells and an occasional 



Fig 8 — Area showing almost complete disappearance of cortical cells with 
marked infiltration by lymphoc 3 tes and plasma cells and extravasation of red 
blood cells 


macrophage containing hemosiderin The infiltration is more abundant beneath 
the capsule The capsule shows no evidence of thickening The larger veins 
and arteries show no evidence of disease A small amount of extravasation of 
blood IS seen in the pencapsular region 

Case 2 — Histoiv — A woman, aged 50, a housewife, had always enjoved good 
health She was the mother of four children Eight rears before this study she 
had an attack of influenza from which an uneventful recovery was made An 
unerentful menopause occurred eighteen months before Fifteen jears before, 
she began to notice a darkening of the skin, first over the face and hands This 
increased m severitj until it became generalized Four or fire j'ears previous 
ro examination, the mucous membrane of the tongue and cheek became pigmented 
She had been troubled since childhood rvith periodic attacks of diarrhea Short- 
ness of breath on exertion had been present for a ferv years Until eighteen 
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months before, her strength was good, but this began to fad and there had been 
a steady loss of strengh since that time Weakness was verj^ marked in the last 
few months before examination 

Eiammation — Examination showed a high grade negroid pigmentation, par- 
ticularly marked over the face, neck, hands, forearms, groin, vulva and areas 
subjected to pressure There were blackish patches of pigmentation over the 
lips and brownish patches on the tongue and the buccal mucous membranes The 
blood pressure was as follows June, 1927, 140 sjstohc and 90 diastolic, Oct 14, 
1927, 130 systolic and 70 diastolic, Dec 7, 1927, 104 systolic and 70 diastolic, 
April, 1928, 104 systolic and 70 diastolic, September, 1928, 90 systolic and 65 
diastolic, Oct 5, 1928, 96 systolic and 70 diastolic Examination of the blood 
showed hemoglobin, 56 per cent , red blood cells, 4,760,000 , white blood cells, 
6,000, lymphocytes, 36 per cent, eosinophils, 4 per cent, mononuclears, 22 per 
cent, poljmorphonuclears, 38 per cent The Wassermann reaction was negative 
The van den Bergh test was negative for bilirubin Blood urea was 10 mg , 
creatinine, 1 mg, and blood sugar, 0 084 per cent The basal metabolic rate was 
minus 3 per cent There was absence of free hydrochloric acid , the total acidity 
was estimated as 10 degrees 

Coutse — In the last few months, the patient rapidly lost strength and weight 
and died of progiessive exhaustion on Oct 12, 1928 

Autopsy — The body was fairlv well developed, but poorly nourished There 
was marked pigmentation of the entire body, the color resembling that of a 
dark mulatto The neck, face, backs of the hands and forearms were especially 
pigmented The creases of the palms, neck and axillary folds were very dark in 
color , an accentuation of pigmentation was noted about the hips, knees and lateral 
poitions of the feet The mucous membranes were involved, as noted The skin 
was smooth and thin, with no desquamation The subcutaneous fat was scant 
The thymus measurements were 60 by 30 by 25 mm , the weight was 16 Gm 
The thymus w'as firm and light reddish brown The heart weighed 180 Gm , it 
showed brown atrophy The lumen of the aorta was 1 7 cm in diameter at the 
proximal portion of the arch There was slight hypostatic congestion at the base 
of each lung The spleen weighed 175 Gm , the markings were normal The 
liver was small The stomach showed no lesions The pancreas showed nothuig 
of note 

The right suprarenal gland was found after considerable search , its dimensions 
were 30 by 20 by^ 2 mm The cortex appeared as a narrow zone composed of a 
glistening, grayish-ivhite tissue The center was grayish brown Although pro- 
longed search was made for the left supraienal gland, it W’as not found There 
was no evidence of accessore interrenal or chromaffin tissue The kidney showed 
the horseshoe tvpe of deformity The ly'mph nodes about the aorta and in the 
mesentery varied in size from a few' millimeters to 1 5 cm in diameter The 
thyroid gland w'as of normal size and appearance 

Anatomic Diognowi — The conditions w'ere diagnosed as primary contracted 
suprarenal gland (right), aplasia (^) of the suprarenal gland, pigmentation of 
the skin, horseshoe kidnev, brown atrophy of the heart, hypostatic congestion of 
the lung and emaciation 

Mtci oscopic Examination — \ dark granular pigment w'as present m the lete 
malpighn of the skm The thymus contained a broad medulla and was rich in 
Hassall’s corpuscles Solitarv follicles in the intestines appeared large Their 
secondan follicles were lery active and were surrounded by a broad zone of 
h mphocy tes The semilunar ganglions appeared normal The lymph nodes showed 
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a marked activity of the secondary follicles The sinuses were loaded with 
phagocytes The thyroid gland contained large numbers of Ijmphoid follicles, 
some of which showed germinal centers , these were situated between the lobules 
and, in places, within them The acini were poor m colloid Degenerative 
changes were present in the epithelial cells 

Microscopic sections were taken through many parts of the right suprarenal 
gland and stained with Harris’ hematoxyhn-eosm, Pappenheim’s pironin- 
methylene green, van Gieson’s stain and Heidenhain’s azocarmine and by A'lallory s 
method for demonstrating hemosiderin 

The cortex was almost entirely lacking, it was reduced to a thin streak of 
hyahmzed connective tissue, poor in nuclei A few plasma cells and lymphocjtes 
were scattered throughout the capsule Directly beneath the capsule there were, 
here and there, dense collections of lymphocytes, plasma cells and phagocytes 
containing hemosiderin granules The capsule appeared slightly thickened In 
places there were small clusters of cortical cells that occupied the entire thickness 
of the gland Some of these cortical masses appeared encapsulated The cells 
varied considerably m size and were at 3 'pical m arrangement The nuclei showed 
marked variation in size and staining qualities Their cytoplasm was homogene- 
ous, pmk-stainmg and poor in fat Small engorged capillaries ramified between 
these cells In places, these nodules were infiltrated by hmphocytes and plasma 
cells and often showed marked degenerative changes About these nodules, the 
collection of round cells w'as verv dense The center of the gland w'as occupied 
by clumps of fairly deep-staming cells which had round to oval nuclei Some 
of these cells were connected to each other by protoplasmic processes Large 
dilated sinuses and capillaries were in close contact with them In places, thej 
closely simulated the structure of the medulla, but m other portions it w'as 
impossible to state definitely whether these were cortical cells or medullary cells 
(Chromaffin stains were ineffectne, as the tissues were not obtained until more 
than twentv-four hours after death ) In places, accumulations of round cells 
embedded m a loose reticulum replaced almost the entire thickness of the gland 
Figure 9 shows a section of the suprarenal gland in which there was an 
absolute increase of connective tissue, which was fairlj' vascular and replaced 
the parenchj^ma It was sharply delimited from the normal tissue, which resem- 
bled the medulla m structure The majority of sections, how'ever, showed no 
actual increase of connective tissue, the increase was onlv relative and was due 
to the collapse of the reticulum Figure 10 illustrates a cross-section of the 
gland, in which there was little or no evidence of connectne tissue reaction (com- 
pare with fig 9) The veins showed no evidence of thrombosis About some 
of the smaller veins w'ere dense accumulations of plasma cells, phagocjtes and 
hmphocj'tes The pencapsular region contained a small amount of extravasated 
red blood cells 

Case 1 ilkistiates very cleat ly the stages in the disappeaiance of the 
cells of the coitex The inflammatoiy leaction was secondaiy to the 
degeneiative changes and consisted for the most pait of lymphocytes 
and plasma cells The leticnlum was not destiO}ed, but collapsed fol- 
lowing the disappearance of the coitical cells The place left by the 
coitical cells was partially filled by red blood cells, a condition that is 
Aeiy similar to that seen in led atroph}'- of the hvei 

Case 2 shows a much fuithei advanced stage of the disease Little 
coitical tissue remained and only a thin zone of collapsed leticulum 
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Fig 9 — Cross-section through gland showing fibrosis of entire thickness 
Adjacent to this is normal medullary tissue Cortical tissue is absent 


* •'S'' - • ‘rtj 3% 

Fig 10— Cross-section through entire thickness of gland, showing medulla of 
normal thickness Cortex is absent There is no inflammatory reaction 
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maiked the remains of the coitex The medulla was secondanl}' 
involved by the mflammatoiy reaction m the coitex, but a laige part of 
It was pieseived Small nodules resembling hypei plastic cortical 
adenomas were present These adenoma-hke nodules also showed 
degenei ative changes 

Sfiuctnial Changes m the Cases Repoi ted m the Liteiatwe — The 
glands aie maikedly i educed in si/e Their weight vanes fiom 0 75 Gm 
to 3 Gm They aie very thin, otten of the thickness of paper One 
gland ma}^ be smallei than the othei, but the dififeience in weight is not 
gieat Aplasia of one gland and atiophy of the othei are desciibed in 
two cases (Arnett, Hempelmann) The coloi laries from gray to brown- 
ish-ied In most cases the sui faces aie flat and smooth, nodulai 
elevations aie piomment m the cases desciibed by Kiefer, Scott, Held, 
Lucksch, Kovacs and Matias The lesemblance to the suiface of a 
cnrhotic h\er is often striking Adhesions to the sunounding stiuc- 
tuies aie repoi ted in onh one case (Rossle) 

On section, the medulla and the cortex aie not leadily defined The 
lattei ma\ appeal as a giaj stieak, foiming a gieat pait of the thickness 
of the gland Small, well circumsciibed nodules vaiying in coloi fiom 
yellow to brownish-red, ma} obscure the mai kings The thickened 
capsule may appeal as a thin, grayish-white membiane Even m 
extieme cases the tnlobed shape of the oigan may be letained 

Microscopically, the lesions in most cases aie limited to the cortex, 
and the involvement of the medulla appeals to be secondaiy Ihe 
extent of the involvement of each layei, as fai as can be detei mined, 
IS as follows the coitex partially oi completely destroyed and the 
medulla normal or slightly involved, thiity-three cases, the coitex and 
the medulla equally diseased seven cases, the medulla and the coitex 
both diseased the medulla more than the coitex five cases 

The micioscopic changes in the coitex aie vaiiable Little of the 
normal stiatified laver lemains, and the coitex is maikedl} i educed in 
thickness The cortical tissue in places is completely absent, so that the 
medulla, when piesent, lies adjacent to the capsule Occasional lem- 
nants of the zona glomerulosa and of the zona fasciculata aie present 
In places onl} the loose leticulai stroma lemains, containing dilated 
and engoiged capillaries Kiaus and Hubschmann liken this to led 
atrophv of the livei Remnants of coitical cells maj be embedded in a 
dense infiltration of lymphocytes and plasma cells Degenerative changes 
in coitical cells are almost constant They aie most pionounced in the 
cases described by Held, Medlar, Kiefei and Lucksch They consist 
principal!) in loss of cellulai outline swelling of cells, vacuolai and 
fatt) degeneration, loss of lipoid, nuclear degenei ation and fusion of 
cells to foim large multmucleated forms 
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Regeneiative changes in the coitical cells aie piesent principally in 
two foims, namely m scatteied islands of cells and in laige, well cii- 
cumscnbed, adenoma-hke nodules This is moie marked in some cases 
than in others In the cases of Kiaus, Bittoif Bloch and otheis, theie 
is little or no evidence of regeneiation Adenoma-hke nodules aie 
particularly piominent in the case leported by Kiefei and to a les'^ei 
degree in those of Lucksch, Kovacs, Held, Hubschmann, Rossle, Fahr 
and Reiche These consist of small areas of coitical cells encapsulated 
by connective tissue The cells lesemble the zona fasciculata and at 
times the zona glomeiulosa The nuclei show consideiable vaiiation in 
size, shape and chiomatiii content An occasional mitosis was obseived 
by KoA'^acs The cytoplasm is poor m lipoids Degeneiative changes 
aie common m the centei, and not mfiequently the entiie nodule is 
degeneiated Infiltration of these nodules by lymphocytes may be 
maiked At times, connective tissue and often a dense cellulai infiltia- 
tion leplaces, in pait, the aiea in which the coitical cells have disap' 
peaied The cells consist mainly of small l}mphoid-like cells, plasma 
cells and laige maciophages, the latter often containing giantiles of 
hemosideim In a number of cases (Bloch, Schmidt, Wahl, Lucksch, 
Kovacs, etc ) theie is little or no connective tissue leplacement of the 
coitex Fiequently theie is a diffuse infiltration of small lymphoid 
cells in a loose leticulum immediately beneath, and often penetiatmg, 
the capsule Bloch believed that these aie sympathetic-foimative cells 
Held, Hubschmann, Fuiuta, Koracs and otheis legaided these as 
mflammatoi}'^ Paunz expressed the belief that they aiise from the 
leticulo-endothelial cells in i espouse to iriitation Laige accumula- 
tions of l}mphocytes may occupy the entiie thickness of the glands 
Small aieas of exti avasation of eiythiocytes aie often piesent In the 
cases lepoited by Rossle and in cases 1 2 and 3 lepoited by Fahr and 
Reiche, the inflammatoiy changes aie moie conspicuous than in the 
cases leported b)'- otheis Rossle’s case showed hemoiihagic aieas of 
neciosis in the coitex Fahr and Reiche desciibed a peiivenous infil- 
tiation of granulation tissue Peiivasculai lound cell infiltration was 
mentioned by Kovacs and Kiaus A shaip demai cation between coitex 
and medulla is often lacking Hubschmann found it difficult to distin- 
guish the suiviving medullaiy fiom the coitical tissue 

The medulla occasionally shows a i eduction in size infiltiation b) 
hmphoid cells and laieh connective tissue leplacement Bloch traced 
tiansition stages fiom the small sympathetic-foimatn’e cells to chiomaf- 
fin cells This uas also mentioned h\ AVahl and Lucksch Complete 
destruction of medulla was mentioned bi Wakefield and Smith The 
chiomalfin leaction is raiiable 
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Changes m the peiicapsulai tissue aie slight Small gioups of 
lymphoid cells are occasionally piesent Small coitical lests m the 
capsule aie described Vascular changes are absent The neives and 
sympathetic ganglion cells are not alteied 

Etiology — In 1903, Simmonds^®' found two cases showing pen- 
vascular infiltiation and endaiteiitic piohfeiation which suggested 
syphilis as a causative factoi In the majority of his cases, howevei, 
these changes weie lacking Latei, Simmonds found m early con- 
genital syphilis inflammatoiy thickening of the capsule and secondaiy 
involvement of the coitex He suggested that this change may lead to 
the disappearance of the coitex but he was not able to demonstrate the 
process m older peisons He finally concluded that though syphilis 
must be consideied, it cannot be proved to be an etiologic factoi 
Recently Fahr and Reiche described a peiivasculai infiltration of 
lymphocytes and gianulation tissue, suggesting a syphilitic infection, in 
three cases In only one case, howevei, was theie a histoiy of syphilis, 
and 111 eveiy instance anatomic evidence of syphilis elsewheie was 
absent Hubschmann’s cases did not show vasculai alteiations, but 
showed lesions m the liver suggestive of syphilis A histor} of syphilis 
of two years’ duiation was obtained in the case desciibed by Fiessinger 
and Leroy In the lemainmg cases, theie is no evidence of syphilis 
Theie is little pi oof, theiefoie, that syphilis is a causative factoi, except 
in laie instances 

Still less pi oof IS available that the lesion is tubeiculous Gianulom- 
atous lesions, tubeicles, caseation, calcification and adhesions to the 
surrounding tissues are lacking In tuberculosis of the supiarenal 
glands, it has been shown that the medulla is involved earliei than the 
coitex and that the lesions aie more extensive in the foimei than in the 
lattei The majoiity of cases of piimary conti acted supiaienal gland 
show little oi no change m the medulla 

A congenital hypoplasia oi distuibance in the development of the 
glands IS considered by Neussei, Wiesel, Bloch and Wahl In a detailed 
histologic study, Bloch found transitional stages in the development of 
chromaffin cells from small lound cells which he legaided as embiyonic 
sympathetic- formative cells He considered that this was an effort at 
compensatory hypeiplasia of the medulla which was retarded m devel- 
opment Paunz opposed the belief that these are sympathetic-foimative 
cells believing that the)" aie histiocytes m the sense of Aschoff which 
are deined from the i eticulo-endothelial system Obeindoifei con- 
sidered that the cells m the medulla, interpieted by Wiesel as sym- 
pathetic-formative cells, are merely collections of lymphoc)tes and 
plasma cells, and quoted Aschoff, who also failed to confiim Wiesel 
Bloch’s theory failed to account for the marked degenerative changes in 
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the coitical cells, which appeal to be the pi unary site of the disease, the 
medullary changes being secondaiy It is also difficult to conceive of 
congenital h}poplasia, oi underdevelopment, of the supiaienal gland in 
which no symptoms aie piesent until as late as the fifth oi sixth decade 
The susceptibilit} of the supiaienal glands to acute and chionic dis- 
eases elsewheie in the body has been strongly emphasized in lecent 
years Dietiich and Siegmund found degenerative changes m the 
coitical cells with lound cell aieas m chionic septic maiasmus, and sug- 
gested that these changes may lead to leplacement by scai tissue and 
atiophy of the organ with symptoms of Addison’s disease Thomas 
found marked vacuolai degeneiative changes in the cortex m diphtheiia, 
and maiked edema and gianulai degeneiation in scailet fe\ei Degen- 
erative changes in the course of infectious diseases weie desciibed by 
Weisenfeld, Wulfung, Goldziehei, Oberndorfei and others More 
recentty, Paunz made a study of histologic changes m the 1,171 supra- 
lenal glands undei vaiious conditions He found changes in 197, oi 17 
per cent These changes consisted principally m the foimation of 
plasma cells, lymphocytes and inaciophages fiom the reticulum, and he 
distinguished three gioups according to the distiibution and type of 
leaction In 7 cases, he found marked connective tissue replacement of 
the coitex The majoiity of cases occuried in the third decade and 
were associated with the following conditions acute inflammation, 20 
cases, simple chronic inflammation, 27 cases, chionic caseous tubei- 
culosis, 8 cases , syphilis, 16 cases , lymphogranulomas, 2 cases , tumors 
52 cases Bernard and Bigait investigated the suprarenal glands in 30 
cases of tubeiculosis and found peiivasculai sclerosis of the zona 
fasciculata with secondaiy changes in the paienchyma In seveial cases 
maiked atiophy of the parenchyma with sclerosis resulted Kioyokawa, 
m a moie extensive study, found scleiotic changes m the supraienal 
glands in 20 of 100 cases associated with tuberculosis elsewhere in the 
body These changes consisted of an inciease of connective tissue 
about the capillaries in the zona fasciculata and degeneiative changes in 
the paienchyma He designated this condition as tubeiculotoxic supia- 
lenal ciirhosis 

Fioin this brief review it is evident that in a number of acute and 
chionic diseases the supraienal gland may be the site of maiked degen- 
eiative changes The changes aie not peculiar to an) disease and are not 
constant The) are not compaiable to the changes seen in primal y 
conti acted supraienal gland 

Peinasculai scleiosis which is constant m the “tuberculotoxic cii- 
ihosis” of the supiaienal gland is not piesent in piimar) contracted 
supiaienal gland A maiked diminution in size of the organ is sti iking 
in primal) contacted suprarenal gland whereas it is larely seen in the 
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changes associated with an infectious disease As suggested by Kovacs, 
the changes described b} Dietiich and Siegmund in infectious diseases 
and chionic marasmus aie analogous to fatty degeneiation of the liver, 
wheieas m primary conti acted supiaienal gland the changes aie similai 
to ciirhosis of the hvei A history of long standing infection is lacking in 
the reported cases of primary contracted suprarenal gland In sixty-eight 
cases of piimaiy contracted suprarenal gland, the past illness as recorded 
m the histones aie as follows iheumatic fever thiee cases (four yeais, 
eighteen years and twenty yeais, i espectively, piecedmg the onset of 
symptoms of Addison’s disease) , emp3'ema, one case pulmonary tubei- 
culosis, one case , influenza two cases , bronchitis and asthma, one case , 
tophus, one case (thirty yeais preceding the onset) , suppurative angina, 
one case (three and one-half }ears previous to the onset) , typhoid 
fever, one case (eleven veais pieviotis to the onset) , malaiia, one case, 
and syphilis, two positive cases and one questionable case 

It IS improbable that the incidence of chronic infections is greatei in 
piimary contracted supraienal gland than in an} othei chronic disease 

In summaiy, it mav be stated that the etiology of pi unary conti acted 
supiaienal gland (atiophy) is still unknown The pathologic changes 
indicate that the condition is piimaril} a slow degeneiation involving 
the cortex and leading finally to the disappeaiance of the cortical cells 
The inflammatory leaction is vaiiable and ma\ be legaided as secondaiy, 
the degiee of it depending on the seventy and tempo of the degeneia- 
tive changes Partial function is maintained by regeneration m the 
foim of small adenoma-hke islands of coitical cells These latei may 
also undeigo degenerative changes There is little evidence that these 
changes are due to infectious piocesses in the suprarenal gland The 
changes may well he likened to subacute atiophy of the hvei Kovacs, 
and lecentl} Omelskvj, suggested that the changes are due to a circulat- 
ing toxin of unknown natuie which has a specific action on the cortical 
cells They accoidingty designated the condition “cytotoxic conti acted 
supiarenal gland ” Theie is as yet little evidence in suppoit of this 
theory 

AMVLOIDOSIS or THE SUPRARENAL GLAND 

Am}loidosis of the supiarenal gland until recent yeais has not been 
consideied a cause of Addison’s disease Similar to metastatic caici- 
noma am}loid deposits in the supiarenal gland aie a common occui- 
rence but the injuiy to the paiencliMua m most cases is not sufficiently 
extensive to give rise to symptoms of Addison’s disease Six cases of 
Addison’s disease associated with amyloidosis of the supraienal glands 
are included in the literature (Bittoif Schlesingei Schultz, McCutcheon 
Huntei and Rush and Philpott) A case reported by Bauer is doubtful 
The associated lesions are pulmonal^ tubeiculosis, three cases, tertiai} 
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s}philis one case, hypeinephioma, one case, tuberculosis and sjphilis 
combined, one case Amyloid deposits in other Msceia are usually 
piesent In McCutcheon’s case, the sympathetic ganglions, thjioid 
gland, hypophysis and panel eas were similaity involved 

Maci oscopically, the oigans appear noimal oi slightly iiici eased m 
size, aie film and vary in coloi fiom giay to 3 '’ellow On section, the 
two layers aie leadily distinguishable The deposits aie piincipall) m 
the zona fasciculata and zona reticulaiis Amyloid is piesent outside of 
the endothelium of the capillaries and between the cortical cells, lesultmg 
in marked atrophy of the paienchyma and partial closure of the lumma 
of the vessels The medulla may show a slight diminution in size and 
small deposits of amyloid, paiticulaily about the small vessels 
Chmcalty, the diagnosis is often difficult because of the symptoms of 
the undei lying condition 


TATTY DEGENERATION 

Fatty degeneiation was lepoited m thiee cases Loeper and Olhviei 
described a case of fatty degeneration of both supiaienal glands in a 
woman, aged 30, who had typical clinical manifestations of Addison’s 
disease In Schn^der’s case the clinical pictuie is not coiiMncmg One 
oigan IS missing, whereas the opposite organ shows hjpeitroph} and 
tatty degeneiation of the coitex The cause of these changes is not 
undei stood 

TUMORS 

Piimai) tumois causing symptoms of Addison’s disease are noted 
m three repoits Riemer leported a case of paiaganghoma m 
a woman aged 46 Heitz and Secher noted pigmentation of the skin 
m a youth 16 years of age, who showed a neuroblastoma of the supia- 
lenal glands with metastases to othei oigans An endothelioma of the 
supiaienal glands accompanied by all the caidmal symptoms of Addi- 
son’s disease was lepoited by Black Metastatic tumois laiely cause 
Addison’s disease as nidged b}^ the lecent case repoits Bilateial 
metastatic tumois are fiequent and often extensive, but laiel)" give use 
to symptoms of Addison’s disease Little supiaienal tissue is lecog- 
nizable gross!} , but mici oscopically one finds abundant nests of surviv- 
ing parench}ma The incomplete destiuction of the supiarenal glands 
in metastatic caicinoma mav account for the absence of s}miitoms of 
Addison s disease 

VASCULAR LESIONS 

Bilateial massue hemoiihage into the supraienal glands is not 
infiequent m adults following acute septic conditions Death is usually 
lapid and otten accompanied by s-smptoms simulating peiitomtis 
Unilateial thiombosis of the supraienal Aem is not infiequentl} encoun- 
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teied, but is usually symptomless Bilateial thiombosis of the supia- 
lenal veins associated with Addison’s disease was leported b} Straub, 
Veit and Kovacs In Stiaub’s case S}mptoms of pigmentation and 
weakness developed m seventeen days following thiombosis Veit 
repoited a case in a widow, aged 50, in whom symptoms appealed in 
the couise of from four to five weeks In Kovacs’ case, the lesion is of 
longer duration, the symptoms however being manifested only a few 
da}S hefoie death 

In the eaily stage, the oigan is usually enlaiged and dark m coloi 
The medulla is first involved and latei the coitex The cential pait is 
leplaced by a dark red firm tissue In the latei stages (Kovacs), the 
oigan IS shi unken, the capsule is thickened and theie is paitial oigani- 
zation of a cential detiitus which contains abundant cholesteiol and 
blood pigment 

Anemic mfaiction was piesent in a case desciibed by Furuta 
Destiuctn^e cortical lesions lesulting fiom multiple aiteiiolar emboli in 
the couise of an ulceiative endocaiditis was seen on microscopic study 
Macioscopically, the organ appeared noimal 

MISCELLANEOUS LESIONS 

Aplasia of one gland is laie When associated with Addison’s 
disease, the opposite oigan is usually the site of pionounced anatomic 
changes In agenesis of one stipiaienal gland, the light without excep- 
tion IS the side imohed (Hecht Miloslavich) There is usuallv an 
associated developmental anomah of the kidney of the same side or of 
the genital organs (Miloslavich) 

There are six case lepoits of aplasia of one siipiaienal gland asso- 
ciated with Addison’s disease The light side was involved in foui 
cases and the left in two Four of these cases weie associated with 
atiophy of the opposite organ In one case, the opposite organ showed 
hvpertiophy and A^enous thrombosis (Veit) In anothei case 
(Schnyder), the opposite oigan was hypei ti opined and showed fatty 
changes The clinical pictuie in this case was not convincing 

Addison’s disease following trauma was lepoited by Boimann and 
Duick Boimann’s case showed hypei plastic chionic inflammatoiA 
changes with degeneiation of the parenchyma which was attiibuted to 
tiauma In Duick’s case symiitoms followed fiactuie of ribs Symp- 
toms of vaiying intensity were present foi seven and a half yeais The 
supiarenal glands were small and weie replaced by scar tissue The 
piesence of blood pigment in the supiaienal glands suggested hemor- 
rhage and thrombosis of tiaumatic origin Clinical cases of Addison’s 
disease following trauma are lepoited bv Riemei and Leschezinei 
Abscess formation due to pneumococcus following pneumonia was 
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described by Roth Fritz described a case in which theie occuried bone 
inairow metaplasia of the supraienal gland 

Addison’s disease without lesions in the suprarenal 

GLANDS 

Four cases of Addison’s disease without lesions in the supiarenal 
glands were reported Biiefly these weie as follows 

Case 1 (Richon') — A girl, aged 10, had ahvajs shown a broi\nish tint of 
skin The father died of tuberculosis The paternal grandfather and aunt had 
a remarkable coloration of the skin The father and the mother were not dark 
During the two months before examination, the patient’s skin had become dancer 
The mucous membrane of the mouth was pale For two months, there had been 
weakness and inability to attend classes Earh^ physical signs of apical tubercu- 
losis were present No gastro-intestinal svmptoms were noted The patient was 
given subcutaneous injection of extract of suprarenal capsule On the fifth da}, 
there were vomiting and an increase of weakness The patient improved and 
was discharged from the hospital on the twentieth dav Three and one-half 
months later, pigmentation of the skin was almost gone The patient’s strength 
and general condition improved Fle\en months later, she was readmitted, with 
\omiting, abdominal pain, diarrhea, a return of pigmentation of the skin, loss of 
w'eight and a yellowish color of the soft palate She was given epinephrine b^ 
mouth The coloration of the skin deepened About one month later she died 
Postmortem examination revealed tuberculous infiltration of both upper lobes , 
fibrinous pleuritis , cretaceous change in the bronchial nodes , tuberculous ulcera- 
tion of the lower ileum, with perforation 5 cm from the ileocecal valve , 200 cc 
of fluid in the peritoneal ca\ity, normal sjmpathetic ganglions of the celiac plexus 
except for an increase of connective tissue, and an absence of change, either 
gross or microscopic, in the suprarenal glands 

Case 2 (Nobecourt and Brelet) — A bo\, }ears old, show'cd slight pig- 
mentation of the skin The mother had pulmonary tuberculosis The patient’s 
pigmentation seemed to increase while he w'as under observation There was no 
pigmentation of the mucous membranes The patient showed marked asthenia, 
loss of w^eight, constipation and bronchitis The asthenia became more pro- 
nounced, and the patient died three w'eeks after admission 

Postmortem examination showed marked miliary tuberculosis of the lungs 
of recent origin , caseous mediastinal and mesenteric nodes , tuberculous menin- 
gitis, and no change, gross or microscopic, m the suprarenal glands 

Case 3 (Sbrorzi) — A woman, aged 26, pre\ious to admission had suffered 
from pain and sw'elhng of the joints accompanied b\ a high temperature On 
therap}, the pain and swelling of the joints disappeared, but the high temperature 
continued Vomiting and diarrhea became marked There was a diffuse bronchial 
catarrh, with a s}stohc murmur o'er the pulmonar\ area Extras} stole was 
noted The spleen was enlarged A few da}S after the patients admission 
bronchopneumonia de\ eloped The color of the skin turned dark, especiall} in 
the folds of the bodv and in the inguinal region Profuse diarrhea de\ eloped 
and the patient died 

Postmortem examination showed red hepatization of the right lower lobe 
bronchopneumonia of the left lower lobe fibrinous pleiiritis, \errucous endocar- 
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ditis , acute splenic tumor, and no gross or microscopic alteration of the cortex 
or of the medulla of the suprarenal glands 

Ca.se 4 (Debove) — A man, aged 41, had chronic alcoholism, with symptoms 
of cirrhosis of the Iner, for which he had been treated on a previous admission 
to the hospital Erysipelas of the face de\ eloped, and he reentered the hospital 
The er 3 "sipelas responded readilj to treatment Follow'ing this, the patient showed 
the deAelopment of pigmentation of the skin He claimed that he had alwa^s 
been browm The color was that of a mulatto Pigmentation was more marked 
m the groin and axilla Anorexia, pronounced diarrhea, Aomitmg and loss of 
w'eight de\ eloped The blood pressure was 90 mm of mercur}' I\Iarked weak- 
ness w'as shoAvn 

Postmortem examination showed ascites, the ascitic fluid contained tubercle 
bacilli The liver weighed 780 Gm , and showed typical atrophic cirrhosis The 
left suprarenal gland weighed 22 Gm , the right, 7 Gm There Avas a mild degree 
of sclerosis of the capsules of the suprarenal glands On microcopic examination, 
all lajers were intact, there w'as no evidence of tuberculosis There was an area 
of fibrosis about the celiac axis which extended laterallv over both suprarenal 
glands 

In case 1, the jDatient had been dark since bnth, an met ease in pig- 
mentation had been noted shortlj' before admission The mucous mein- 
bianes were not imolved A deepening of the color of the skin is some- 
times seen m cases of advanced tuberculosis It is also probable that in 
this case the seACie tuberculosis of the lungs accounted foi the asthenia 
and the gastro-mtestinal symptoms The same objections maj be laised 
in case 2 In case 3, the majoi symptoms were those of venucose endo- 
carditis The pigmentation was not typical, as the mucous membranes 
were not iiiAohed Since the gastro-mtestinal symptoms and adynamia 
folloAved the deAclopment of the terminal pneumonia the} ma} be 
regarded as a manifestation of toxemia In case 4, it is probably that the 
far adAanced cirrhosis of the luer was responsible for some of the symp- 
toms mtei preted as those of Addison’s disease Here, again, pigmenta- 
tion of the mucous membranes w^as lacking The blood piessuie Avas 
only moderate!} reduced, and the A\eakness and the gastro-mtestinal 
s}mptoms weie terminal 

These cases therefoie, cannot be considered as important evidence 
for the theory that Addison’s disease can occur without changes in the 
suprarenal glands 

CHANGES IN OTHER ORGANS 

THYMUS AND LYMPH NODES 

The weight of the thymus is gu’^en in tyvent}-nine cases of Addison’s 
disease These are plotted in figure 11 on a tlwinus w^eight curve of noi- 
mal persons wdio met wnth accidental death The normal cur\e was 
obtained from Hammar’s tables 

The mean weight of the thvmus of normal persons is designated by 
the continuous line, the second and fourth quartiles bv the coarse 
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broken line, and the maximum and minimum, b> the dotted lines The 
weight of the thymus in noimal persons increases rapidly until the 
fifteenth year, after which there is a fanly steady but slow decline in 
weight The normal variation in the weight of the thymus is veiy 
great, the interval between the mean and the maximum even m well 
advanced life varies from a few grams to 45 Gm 

The cases of Addison’s disease m which weights of the thymus are 
given are divided into three gioups, viz (1) cases m which theie had 
been no loss of body weight pieceding death, (2) cases in which the 
state of nutrition cannot be detei mined fiom the case reports, and (3) 
cases in which there had been loss of body weight pieceding death 
Only one case (Rossle) lies above the maximum but this case is com- 



Fig 11 — Weight of thjmus in Addison’s disease 


plicated by Giaves’ disease, which is frequently associated with enlaige- 
ment of the thymus Five cases he close to the mean Fifteen cases 
he below the mean In the lemaining eight cases no evidence of the 
thymus was found These aie given on the base line in figuie 11 

Judging fiom the weight of the thymus alone, one readily sees that 
in Addison’s disease the weight of the th}mus does not exceed that 
found m normal peisons who har’^e died of accidental causes It is 
piobably higher than m cases ot death from infectious diseases and 
highei than in cases in which theie has been a slow and gradual loss of 
weight It does not reach the laige dimensions found in Glares’ disease 
01 in mr asthenia giavis 

However to judge fiom the weight of the gland alone is misleading 
as this does not gne any information as to the lelatne proportions of 
fatty tissue and paienchrma This relation cannot be detei mined fiom 
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the cases at hand, as only few lepoits of the micioscopic appearance of 
the thymus are given In two cases reported by Hammai, there is an 
inciease in the number of Hassall’s corpuscles of the t}pe ni, which he 
attributed to a toxic factoi The weight of the glands, however, was 
within normal limits A few cases weie reported in which the thymus 
contained a bi oad medulla or in which the appearance of the thymus in 
childhood was simulated 

Lymphatic hyperplasia was moie frequently reported than enlaige- 
ment of the thymus Table 8 gives the fiequency of lymphatic enlarge- 
ment 111 tuberculosis of the supiarenal glands and in primary conti acted 
supiaienal glands 

The condition of the lymph nodes is mentioned in the reports on 
sixt}-four cases of tuberculosis of the supiarenal glands In twenti- 
one cases, enlaigement of all nodes was noted In the reports of nine- 


Table 8 — Ficquciicy of Lyiitf Italic Enlai gcmcitt m Tuba citloiis, and m Pitmaty 

Contt acted Suptaicnal Glands 



Tuberculous 

Primary Contracted 


Suprarenal Glands 

Suprarenal Glands 


r 

Number 

Per Cent 

Number 

Per Cent 

Generalized enlargement 

21 

82 SI 

10 

21 2S 

Localized enlargement 

Follicles at base of tongue and tonsils 

C 

O-’O 

O 

10 64 

Peyer’s patches 

G 

0 30 

7 

14 SO 

Mesenteric nodes 

5 

7 SO 

’} 

10 64 

Retroperitoneal nodes 

5 

7 SO 

j 

10 64 

Other nodes 

o 

3 13 

0 

12 76 

No enlargement 

10 

29 60 

0 

19 15 

Total 

04 

lOOOO 

47 

100 00 


teen cases, it is stated that the lymph nodes weie not enlaiged In 
reports on primary contiacted supraienal glands, the condition of the 
nodes is given in a laigei peicentage of the cases The distiibution and 
fiequency of enlaiged nodes are somewhat similar to those observed in 
tuberculosis of the supraienal glands 

As in thymic hj^perplasia, the question is laised as to whethei or not 
these enlaigements aie normal variations I lecentl) collected mateiial 
for a stud} of the structure of normal lymph nodes in various parts of 
the bod} The mateiial was obtained fiom normal peisons who had 
met ^v^th accidental death It was found that, as in the case of the 
thymus, there is a AMde variation in the size of the nodes in adults, as 
^\ell as in childien Exact standards foi comparison, howevei, aie not 
available and for the piesent the final answer to this question must be 
left open 

WieseP^" Neussei and Wiesel Hedinger and otheis designated 
these cases as status 1} mphaticus They expressed the belief that in this 




GUTTMAN— ADDISON’S DISEASE 


111 


condition the chiomafhn tissue is h3'poplastic in the supiaienal glands 
and othei parts of the body 

Theie are several objections to this theory As has been shovn, the 
evidence is not conclusive that the hyperplasia of the lymphatic tissue 
can be consideied abnoimal In many cases of piimaiy conti acted 
suprarenal gland in which the lymphatic tissue is reported h} perplastic, 
the medullary tissue of the gland is not altered in quantity, the coitex 
being the mam seat of involvement In addition, theie is little suppoit 
for the theoiy that the extrasupiarenal chromaffin tissue, which noi- 
mally undergoes involution has any physiologic importance 

There is experimental evidence that the destruction of the adienal 
glands m animals is followed by a hypeiplasia of the Ijmiphatic 
appaiatus The expeiiments of Mai me Manley and Baumann m 
labbits, and of Jaffe in lats indicate that suprarenalectom} not only 
pi events involution of the thymus, but pioduces legeneration of a highly 
involuted th3anus Zwemer found that removal of the supiaienal 
glands in cats results in a hypeiplasia of lymph nodes and enlargement 
of the spleen and thymus Kahn, Rossle, Medlai and othei s held that 
there is a hypeiplasia of the tymphatic appaiatus in Addison’s disease, 
but that this develops subsequent to the destruction of the supiaienal 
glands 

ENDOCRINE ORGANS 

In Addison’s disease it is uncommon to find S3mptoms lefeiable to 
an3’’ of the glands of internal secietion, aside fiom the supiaienal glands 
In seven cases S3anptoms of exophthalmic goitei weie lepoited These 
aie the cases of Rossle, Courmont, Lesieur and Thevenot, and Head, 
one case fiom the lecoids of the St Thomas Hospital, London, and 
the cases of Lofflei, Donath and Lampl, Etienne and Richaid Held’s 
case showed symptoms of polyglandular involvement The cases 
repoited b3^ Bendix presented S3miptoms of intermittent pol3uiia 
Diabetes mellitus was piesent m the case leported by Arnett Allan 
Bonner and Calloway each report a case of cessation of menses at the 
onset of the disease In most cases, however, theie is little oi no dis- 
tui bailee of mensti nation Impotence in man is not infrequently 
reported 

Pathologic changes in endociine organs othei than the suprarenal 
glands are frequently reported The thyioid gland is most frequently 
involved In association with piimar^ contracted suprarenal gland, 
degenerative changes in the epithelial cells of the th3Toid gland, hmpno- 
c^tlc infiltration and foci of hmphoc3tes containing secondary follicles 
m the intralobular spaces and not infiequently replacing the parenchyma 
aie reported by Schmidt, Zondek, Bloch, Brennei Kiefer and others 
Dubois reported three such cases m association with tuberculosis of the 
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supiaienal glands Hyperplasia of the thyioid gland was reported by 
Rossle and a colloid goiter by Loffler Involvement of the panel eas 
was raiely desciibed Chionic interstitial pancreatitis was reported by 
Phillips and Arnett Skin^ng and Welsh described hemoirhage into 
the panel eas, a laie occuirence in Addison's disease, wheieas in experi- 
mental acute adienal insufficiency in dogs, it is commonly seen 
(Stewait ®'’-) The ovaiies and testes laiel}'^ show changes Kiaus 
leported degeneiative changes m the hypophysis in almost all of his 
cases of Addison’s disease Polyglandulai involvement was occasional!} 
repoited (Donath and Lampl, one case, Kieibig, one case, Wakefield 
and Smith, one case, Lucksch, one case, Kiaus, two cases, Brennei, 
one case and Held one case) 

The changes in other glands of inteinal secietion are inconstant and 
seldom of sufficient extent to give use to s}mptoms of insufficiency It 
IS improbable that the changes are the lesult of a disturbance in the 
interi elationship of the glands, but, as suggested by Held and Schmidt, 
the changes are more likely the lesult of the action of some unknown 
toxic substance on the supiaienal gland and other glands of internal 
seci etion 

GASTRO-IXTESTINAL TRACT 

In animals, following adrenalectomy, the presence of gastric and 
duodenal ulcers has been fiequently observed Mann found that fol- 
lowing the lemoval of both adrenal glands in sixty dogs and five cats 
gastric lesions developed in foity cases These consisted of hemor- 
ihages, eiosions and well foimed ulcers In five cases, duodenal ulceis 
were also present In ammalu dying shoitlv after opeiation, ulcers did 
not occui , they occuired only in animals that lived one oi moie days 
These lesults weie also obtained by Elliott and Finzi woiking inde- 
pendently Jaflfe reported the fiequent occuirence of hemoirhagic 
erosions ot the gastric mucosa following bilateial adi enalectom} 
Stewart®®- in his lecent leview of experimental woik on adienalecto- 
mized dogs, stiessed the maiked gasti o-mtestinal disturbance that 
usheis in the teiminal stage of the disease In most of these animals 
the gasti o-intestmal tract shows a maiked hemoiihagic congestion 
Stewart suggested the hypothesis that some toxic substance that devel- 
ops following adrenalectomy is eliminated through the gasti o-intestinal 
tiact He also suggested that this congestion may be due to deficiency 
of the legulatoiy hoimone that is noimall} secreted by the suprarenal 
glands 

In the cases collected fiom the liteiatuie changes weie noted in the 
gasti o-intestinal tiact, as set forth in table 9 The gastro-intestinal 
tiact IS definitely leported to be without changes in only twent 3 "-one 
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cases but it is probable that a much largei numbei showed no change, 
since in many cases absence of changes is not lecoided Peptic iilceis 
are repoited in ten cases This comprises 21 2 per cent of the cases in 
which the condition of the stomach is mentioned, but only 2 2 per cent 
of the cases m which autopsy was performed It is questionable, 
therefoie that these lesions are of any significance in the genesis of 
the maiked gastro-intestinal disturbances that chaiactenze this disease 
In only five cases is the stomach reported as congested, ecclumotic oi 
injected This does not agiee with the frequent occuiience of hemor- 
ihagic congestion seen by Stewart in adrenalectomized dogs Other 
lesions aie few in number and of vaiied nature 


Table 9 — Changes m the Cast) o-Intcstiuai Tjacf in Cases of Addison’s Disease 


Eosophagus 

Cases 

Diverticulum 

1 

Stomach 


Oarcinoma 

2 

Infection 

1 

Pallor of mucos i 

o 

Atrophy 

1 

Ecchymoses 

3 

Congestion 

1 

Chronic gastriti® 

1 

Ulcer 

7 

^o change 

21 


40 

Duodenum 


Ulcer 

4 

Hyperplasia of Brunner’s glands 

2 

Mammillation of duodenal vail 

2 


8 

Jejunum, ileum and colon 


Carcinoma of rectum 

1 

Ascariasis 

2 

Appendicitis 

1 

(Tuherculosis discussed above) 

4 


sy:mpathetic kervous system 

Addison fiist legaided the symptoms of the disease that he described, 
as being the lesult of destruction of the supraienal glands Latei, find- 
ing that the sympathetic ganglions of the celiac plexus weie involved 
frequenth, he suggested that this lesion maj be a contiibuting factor in 
the pioduction of the s)ndiome Following his woik, in the oldei 
hteiatuie consideiable emphasis w^as laid on the changes in the sympa- 
thetic ganglions, and then pait in the pioduction of the clinical syii- 
diome Lew in in his eail} statistics concluded that the svmptoms aie 
dependent not only on suprarenal changes but ^er^ likely on othei 
changes, paiticulaih in the sympathetic nei\es Von Kahlden in 
1891 collected a number of leports of cases and added his owm observa- 
tions stating that he had found marked changes m the abdominal 
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sympathetic ganglions These consisted of atiophy of the ganglions, 
thickening of the capsule, mild round cell infiltiation and hemoirhage 
In 1896, von Kahlden reported on fifteen additional cases in which 
after careful microscopic examination he failed to find changes in the 
s}mpathetic ganglions He concluded that the changes in these struc- 
tures were of no impoitance m the pioduction of the clinical picture of 
Addison’s disease BiamwelH'® in 1897 favored the sympathetic origin 
of the symptoms of Addison’s disease Bramwell, however, had ovei- 
estimated the frequency of oiganic changes in the sympathetic ganglions 

A somewhat modified view is held by Alezais and Ainaud, who 
asserted that pigmentation could be accounted for only by the involve- 
ment of the sympathetic ganglions in the capsule of the supraienal 
glands Laignel-Lavastine and Halbion, m a study of eight cases of 
tubeiculosis of the supiaienal glands, found destruction of the sympa- 
thetic ganglions to a maiked degiee in three cases The patients in 
these cases did not show pigmentation of the skin The authois there- 
foie legarded the involvement of the peiicapsular sympathetic nerves 
as of little importance in the pioduction of the pigmentation of the 
skin This is confirmed in a study of six cases of bilateral tubercu- 
losis of the supiarenal glands without clinical symptoms of Addison’s 
disease, the records of which weie obtained from the Department of 
Pathology of the Univeisity of Minnesota In these six cases, maiked 
fibrosis and lynnphocytic infiltration of the capsule with involvement of 
the peiicapsulai sympathetic neives Avas noted In one case, caseous 
necrosis involved the pericapsulai legion extensively'^ 

In 1903, in an anly sis of the aA'ailable patliologic data Neusser con- 
cluded that the pigmentation, though an important diagnostic featuie of 
Addison's disease, is not an integial part of the disease, but an indirect 
rather than direct symptom, ansing through the agency of local and 
general disease of the syanpathetic sy'stem Also, that the symptoms 
of Addison’s disease are bi ought about by suppiession of the functions 
of the suprarenal glands by the splanchnic nerves and the celiac gan- 
glions Neusser based his conclusions mamly'^ on the unfounded 
assumptions that the sy’^mpathetic nenmus sy'stem controls pigmentation 
of the skin and that the sympathetic sy'-stem is dependent on the supra- 
lenal glands for normal nutiition and tone 

From an analysis of cases of atrophy, Bittorf ® came to the conclu- 
sion that morphologic changes in the sympathetic nerves are seldom 
seen and, Avhen present are insignificant and in no way influence the 
sy mptoms 

From an analy'sis of the recent literature, changes in the celiac 
plexus are noted as in table 10 
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It IS evident from table 10 that the changes in the celiac plexus aie 
inconstant, and that in the majority of cases the ganglions appeal nor- 
mal The clinical s}ndrome is well developed in those cases in which 
no demonstiable changes are piesent in the sympathetic ganglions It 
IS theiefoie liighl> improbable that anatomic alteiations in these stiuc- 
tures have any part in the pioductioii ot the syndiome It is moie 
likely that, in the majoiit)’’ of cases, the anatomic changes in the sjmpa- 
thetic nerves are secondaiy to the changes in the supiaienal glands 

GENITO-URINARY TRACT 

The changes in the gemto-uiinai}'’ tiact lepoited in the hteiatuie 
aie as given in table 11 The changes aie relative!} few m numhei 
and can be consideied only as accidental 

Table 10 — Changes m the Celiac Plexus in Addison’s Disease 


Changes 


Cases 


Tubercle m solar plexus (Bauckel 

Solar plexus embedded in fibrous tissue and caseous glands (Cullan, 2 cases Tlcmming, 
Leu IS and Langmead, each 1) 

Cretaceous nodules about solar plexus (Finlavson, Withington, Laigne! Lavastine 
and Porak) 

Conneotue tissue increase and round cell infiltration (Wiesel, cases 2 and 4, Aslan, 
Nicolan and Pctrcsco, Debove, Richon, Skiraing and Velsh) 

Lymphocjtitc infiltration (lahr and Reiche) 

Xo chromaffin tissue in solar plexus (Hedinger Lofflcr, 3 cases, Viesel, cases 1 and 3 
Crou ell) 

Chromaffin tissue increase (Hedinger) 

Infiltration bj lymphogranuloma (Warthin, Crowe and Jackson) 

Amyloid deposites (Philpott) 

Xo change in celiae plexus (Miller, Crouzon, Pfonnger, St Thomas Hospital report [2 
cases], Karakascheff (3 cases], Verdt, I'oix, Bendix, Bruno, Conder [2 cases], Stein 
bans. Green, Langerhans, Bernard and Heitz, Phillips, Schmidt, Simmonds [2 
cases], Rreibig, Pahr and Reiclie [2 cases], Brenner [2 cases] ) 


1 


4 

C 

1 


1 

1 

1 


27 


HEART AND BLOOD \ESSELS 

Table 12 gives the changes in the heait and blood xessels as lecoided 
in the autopsy leports As in the kidnet in the heait a numbei of 
lesions of vaiied natuie are shown, which may he considered of acci- 
dental occuirence In Fuiuta’s case, the bacterial endocaiditis ma} he 
consideied the piimai} cause of the supaienal injui\ The heait is 
fiequenth lepoited deci eased in size and m the condition of brown 
atiophy This is, howexer, b} no means constant Baikei compared 
the heait w^eight and the body xveight in twenty of his cases, using 
Smith’s standaid He found the eight of the heart more than 25 
Gm below'^ minimal noimal in seven cases, less than 25 Gm below the 
minimal noimal in sexen cases, xvithin noimal but less than axerage 
noimal in nine cases and xvithin noimal limits hut more than axeiage 
noimal in txxo cases This is most hkelx due to the maiked emaciatmn 
and loss of xx eight of the patient and paitly to the deci eased amount 
of XX oik ot the heait oxxing to the loxx blood piessuie 
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ACCESSORY CORTICAL NODULES, COMPENSATORY HYPERPLASIA AND 

ABERRANT CORTICAL TISSUE 

The lole of accessory coitical nodules, compensatory hypeiplasia 
and abeiiant cortical tissue as compensatory mechanisms following the 
destruction of the stipiarenal tissue is of considerable impoitance As 
these are of diffeient oiigm, they will be considered separately 


Tablc 11 — Changes ui the Genifo-Unnai v Tiacf tn AddisonG Disease 


Chnneres 

Cases 

Changes in kidnej (nontuberculous; 

Atrophy and congestion 

1 

Chronic nephritis 

2 

Interstitial nephritis 

2 

Amyloidosis 

1 

Granular atrophj 

1 

Hyperemia 

1 

Contracted Lidnej 

2 

Glomerulonephritis 

O 

U 

Pyelonephritis 

1 

Congestion 

0 

Nephritis 

2 

Tubular atrophj 

9 

Hj pernephroma 

1 

Cloudy sneUing 

1 

Bladder 

Purulent cystitis 

1 

Genital organs 

Hjpoplasia 

1 

Hydrocele 

1 

Chronic salpingitis 

1 

Atrophy of the testes, fibrosis 

2 

Atrophy of both ovaries 

1 

Myoma of the uterus 

S 

Paramethial inflammation 

1 


Taelp 12 — Changes in the Hcait and Blood Vessels in 

Addison’s Disease 

Changes 

Cases 

Marled arteriosclerosis 

10 

Moderate arteriosclerosis 

i(p 

Narrowing of the aorta (Inpoplasia) 

9 

Mitral stenosis 

4 

Verrucous endocarditis 


Myocardial degeneration 


Chronic ulceratne endocarditis 

1 

Pericarditis 

S 

Endocarditis 


Patty degeneration 


Hypertrophy of the heart 

o 

Defect in the intraventricular septum 

1 

Gumma of the myocardium 

1 

Small heart 

19 

Brown atropha 

16 

Normal heart 

42 


Accessor} coitical nodules or intei renal oigans are of embiyonic 
oiigin The} are composed of small encapsulated rests of cortical cells 
radiall} arranged about a central vein The layeis are usually arianged 
in inveited order Accessory intei renal bodies aie often seen in the 
legion of the suprarenal glands, in that of the celiac plexus, on the 
suiface of the livei, about the genital organs, m the retroperitoneal 
space along the intei mediary line and raiely on the suiface of the 
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kidney Wiesel®^' stated that accessor}’- supiaienal tissue is piesent 
near the suprarenal gland and about the vas defeiens in 76 5 pei cent 
of newboin males Hanau obseived nodules along the speimatic veins 
and sex glands in 5 9 per cent of all children undei 5 years of age 

Hypeiplasia of these oigans in the presence of destructne lesions 
of the suprarenal glands were described by Kovacs, Hubschmann, 
Kaiseihng, Kaiakascheff and otheis Kaiakascheff desciibed a case in 
which there occurred destiuction of both supiaienal glands with -vicaii- 
otis hyperplasia of accessory suprarenal tissue in the legion of the 
celiac plexus Symptoms of Addison’s disease were absent, and death 
occuried as the lesult of peiitonitis In Kovacs’ case 6 there was 
accessory tissue with tuheiculosis of both supiarenal glands The 
accessory organs weighed 5 Gm Kovacs attributed the absence of 
symptoms to the compensatory action of the accessoiy nodule Kaiser- 
hng described a case m which the left supiaienal gland was absent 
The right was hypoplastic and tubeiculous A large accessoiy nodule 
on the left side showed tubeiculous mvohement Also a laige acces- 
sory nodule was piesent that was free from tuheiculosis This stiuc- 
ture was apparently adequate to maintain life for a long peiiod without 
symptoms of Addison’s disease In Hubschmann’s case, thiee small 
accessoiy nodules weie found along the speimatic vessels Both supia- 
lenal glands weie atrophied, and similar changes occuried m the 
accessoiy nodules In this case, s}mptoms of Addison’s disease weie 
clearly manifested 

Compensatory h}peiplasia occuis not only m accessory coitical 
nodules, but also in the supraienal gland itself It has been shown 
both m expel iments on animals and in obseivations on autopsy mateiial 
that the supiaienal coitex is capable of undei going marked hyperplasia 
Mackay and Mackay observed hypertiophy of the coitex in albino rats 
to the extent of 61 per cent following lemoval of one supraienal gland 
Morelh and Gronchi and Iwabuki found hyperplasia of the zona fasci- 
culata in rats fed on a scoihutic diet The latter observed mitotic 
figures 111 the cells of the zona fasciculata In rabbits, Muruta found 
h\pertioph-\’- of the zona fasciculata following a beiibeii-hke disease 
Simmonds,*°° aftei extirpation of one supiarenal gland in guinea-pigs 
and dogs observed hypeiplasia of the middle zone of the intact supia- 
lenal gland This occurred only in }oung animals 

In man hypeiplasia of one suprarenal gland in the piesence of 
aplasia or destiuctive lesions in the other is occasionally seen Sim- 
monds lecorded thiee cases in which Inperplasia of one supraienal 
gland resulted fiom a tubeiculous process of the opposite oigan and 
one case in which the opposite oigan was destio}ed b} an old embolic 
piocess He also obseived Inpeitroph} of one organ as the result of 
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atiopliy o£ the opposite organ Httbschinann also obseived in an 
adult a hypei trophy of the right suprarenal gland with atiophy of the 
left In Veit’s case, symptoms of Addison’s disease de\ eloped in a 
woman of 50 in the couise of ten days The light supiarenal gland 
was h 3 '^peiti opined and showed a venous thrombus, the left suprarenal 
gland was missing Maichetti observed an inciease in size of the left 
supiarenal gland with cystic degeneiation of the light Schnydei 
desciibed hyperplasia and fatty degeneration of the left supiaienal gland 
in a man 67 years of age, in whom no trace of the left supiaienal gland 
could be found 

In primary conti acted supiaienal gland, theie is found a com- 
pensatoiy hypei plasia of the coitex in the form of small adenoma-hke 
nodules These weie fiist described by Langeihans and confirmed by 
Fahr and Reiche, Kiefei, Lucksch, Hubschmann,^°° Kovacs, Kiaus and 
others In these cases, symptoms of Addison’s disease were present, 
but undoubtedly the fatal outcome was delayed for a long period b} 
the compensatoiy action of these structuies Less fiequentl}, similai 
nodules may be seen in tubeiculosis of the suprarenal gland (see page 
756) These nodides may share in the retiogiessive changes in priinan 
contracted suprarenal gland and in supraienal tuberculosis 

Small aberiant lests of coitical cells are sometimes seen in the legion 
of the capsule of the suprarenal gland They are frequentl} observed 
in piimaiy contracted supiaienal glands and in supraienal tubeiculosis 
The} usually consist of small clusteis of coitical cells and aie not encap- 
sulated Evidence that the chiomaffin tissue ma} undergo compensatory 
hypei plasia is meager Wiesel described a case of compensatory 
hypei plasia of extiasupiaienal chromaffin tissue in the presence of 
destiuctive lesions of both supraienal glands, in which S}mptoms of 
Addison’s disease weie absent As pointed out by KarakaschefI Wiesel 
failed to give any impoitance to the accessoi} supiaienal tissue which 
was present in this case and which, Kaiakascheff held, compensated foi 
the loss of supiaienal tissue Bloch repoited a case of compensatory 
regeneration of the medullary tissue fiom s 3 mpathetic-foimative cells 
The questionable natuie of this case has alread}’’ been pointed out 

From the foiegoing statements, it is evident that following loss of 
supraienal tissue, whethei thiough destiaictive piocesses oi develop- 
mental disturbance a numbei of compensatoi}'' mechanisms ina}’^ come 
into pla}”^ These consist pi incipall}'- of hvpeitioph}^ and h 3 pei plasia 
of coitical cells, chief!}" of the zona fasciculata, Inpertroph}" of accessory 
coitical nodules and regeneiation of coitex in the foim of adenoina-like 
nodules and small rests of aberrant coitical cells In some of these 
cases, this mechanism is sufficient to maintain life and pi event S 3 mptoms 
of Addison’s disease It is probable that the absence of S 3 "inptoms in 
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many cases of bilateial desti uctive tuberculosis of the supraienal glands 
IS due to the piesence of extiasupiarenal accessoiy coitical tissue that 
has escaped detection In cases of pi unary conti acted supraienal gland, 
legeneiation in the foim ot adenoma-like nodules is not sufficient to 
prevent s}mptoms of Addison’s disease, but it is likely that these 
nodules ina}- piolong life for a consideiable peiiod 

These stiuctuies aie especially susceptible to injuiy, as shown in 
the cases of Kaiseihng, Huhschinann, Schn}dei, Veit and otheis 
Degeneiative changes aie tiequeiitl)- found in the adenoma-hke hypei- 
plasias occurring in piimaiy conti acted supiaienal glands It is sup- 
posed that these stiuctures aie lendeied more susceptible to infection 
and injurious substances because of functional stiain 


(To be continued) 



Notes and News 


University News, Appointments, Promotions, Resignations, Deaths, 
etc — CIa> .G Huff has been appointed assistant professor of h 3 giene and bac- 
tenolog\ at the Unuersit} of Chicago 

Bruce K Wiseman has been appointed assistant director of the new depart- 
ment ot medical and surgical research recenth^ inaugurated at the Ohio State 
Unnersih under the directorship of Charles A Doan 

C C Okell has been appointed professor of bacterIolog^ in the Universit} 
College Hospital ^ledical School, London 

T W Miller, resident pathologist in the Charitj Hospital of New' Orleans, has 
been appointed pathologist at the Gorgas Memorial Institute and Santos Thomase 
Hospital, Panama Cit\' 

The laborator 3 stall of the Charit 3 Hospital of New Orleans consists of Rigne 3 ' 
D A.unoi, director J L Be\an and A M Zoeller, senior resident pathologists, 
J M Miles and R A Robinson, Jr, junior residents, and C J Tripoli and 
Mar 3 T Demotte assistant resident pathologists 

G T Caldwell, formerh' professor of pathoIog 3 in Baylor Universit 3 , Dallas, 
Texas, will resume his former post in the place of Alorris L Richardson, resigned 

At the Unnersih of Arkansas, Har\e 3 S Thatcher has been appointed director 
of the departments of pathology and bacteriolog 3 , Joel Wahlm professor of 
bacteriologx , Emmerick %on Haam associate professor of patholog\ and Alphonse 
Pirnique associate professor of bactenolog 3 and clinical patholog^ 

International Cnminologic Institute — It has been proposed to establish 
an international cnminologic institute under the auspices of the League of Nations 

Prevention of Cholera — According to Science the Indian Goiernment has 
milted F d’Herelle, R H Malone and kl H Latnii to stud 3 the possibihti 
of preientmg cholera b 3 means of bacteriophage 

Society News — The Societ 3 of American Bacteriologists will hold its next 
annual meeting at the klassachusetts Institute of Technologj' in Boston, Dec 29 to 
31, 1930 

The second International Congress of Microbiologi will be held in Berlin m 
1933 

The second International Congress of Comparative Patholog 3 will be held m 
Paris, Oct 14 to IS 1931, during the French colonial exhibition The general 
secretar 3 is Dr Grollet, 7, rue Gustaie Nadaud, Pans 

R R Spencer of the U S Public Health Service, was awarded the gold 
medal of the American Medical Association at its annual meeting in Detroit “for 
original work m preparation of a vaccine for Rocla Mountain spotted fever’ 

At the last meeting of the American Societ 3 of Oinical Pathologists, Kenneth 
M L 3 nch was elected president, H J Corper president-elect, Clarence I Owen 
vice-president and A S Giordano (South Bend, Ind ) secretar 3 -treasurer 

American Journal of Cancer — B 3 means of the financial support of the 
Chemical Foundation New York a new journal the Amencan Jouinal of Cancel, 
will make its appearance at the beginning of 1931 under the editorship of Francis 
Carter Wood It w ill replace the present Join nal of Cancer Reseat c/i and w'lll 
be the official organ of the American Societj for the Control of Cancer and the 
\mencan Association for Cancer Research 
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Experimental Pathology and Pathologic Physiology 

The Circulators Mechamsm in Artlrial Hstertension Soma Weiss 
and Laurence B Ellis, Am Heart J 5 448, 1930 

In arterial hypertension a disproportion must exist between the cardiac output 
and the peripheral resistance Such disproportion may develop either because 
of an increase in cardiac output and velocit}’- of blood flow or because of a change 
m peripheral resistance A study of the dynamics of the circulation m thirty 
patients with hypertension revealed no increase in the cardiac output per minute, 
the circulating blood \olume, the arm to face velocity of blood flow or the mean 
velocity of the circulation The calculated volume of blood m the lungs was 
increased The peripheral resistance was increased to twice the normal, but the 
estimated work of the left ventricle was only 41 per cent greater than in normal 
subjects The mechanism of the circulation in patients with primary nephritis 
and secondarj hjpertension was found to be similar to that m patients with primary 
hypertension 2 eek 


Paroxysmal TAcmcARniA with Mvocardiai Lesions R H Major and 
H R Wahi , Am Heart J 5 477, 1930 

A case of paroxysmal tachycardia is described which, at autopsv, revealed an 
acute and chronic mjocarditis of infectious origin, most marked m the auricular 
portions of the heart The portal of entry for the inlection was thought to have 
been the tonsils, which w'ere removed one year before the final attack 

Pearl Zeek 


Heart Standstill oi Vagal Origin A M Wedd and D C Wilson, 
Am Heart J 5 493, 1930 


A case is described which exhibited permanent nodal rhythm, with periods 
of standstill of the whole heart and with a high grade bradycardia These dis- 
turbances of rhythm disappeared temporarily following exercise and the admin- 
istration of ati opine, thus indicating their vagal origin Pearl Zeek 


The Densiti or the Surface Capii larv Bed of the Forearm Soma 
Weiss and William R Frazier, Am Heart J 5 511, 1930 

The number of visible surface capillaries per square unit of forearm skin w^as 
found to be essentially the same m persons without demonstrable vascular disease 
and m patients with arterial hypertension, or arteriosclerosis Therefore, senile 
mvolutionarj' changes in the skin cannot be explained on the basis of an increase 
in the radius of cell areas supplied bj" the surface capillaries 


Blood Vessels as a Possible Source of Visceral Pain 
Am Heart J 5 559, 1930 

A mass of evidence is presented, including experimental, clinical, physiologic 
and pathologic data, to support the theory that in “a number of clinical syndromes” 
so-called visceral pain is caused bj’- changes in the vascular tree 

Pearl Zeek 


Pearl Zeek 
W K Livingston, 
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The Local and S'iSTEAlic Effects or Arterio-Velous Fistula oi^ the 
Circulation in Man Laurence B Ellis and Soma Weiss, Am Heart J 
5 635, 1930 

Two cases of traumatic arteriovenous fistula are described Such injuries 
may have effects on the general circulation, as well as produce the recognired local 
phenomena The former may be (1) increased heart rate with immediate slowing 
on compression of the aneurysm , (2) decreased diastolic arterial blood pressure, 
with increased pulse pressure, (3) a tendencj toward an accumulation of blood in 
the lenous portion of the vascular circuit, ivith probablj" an increase in total blood 
mass, (4) a normal or increased cardiac output, depending on the degree of 
fistula, and (5) a regional and frequentlj a generahred arteriolar dilatation 

Pearl Zeek 

Antirachitic Effect of Winter Sunshine Through Celoglass Theodore 
S AVilder and Christine Vacr, Am J Dis Child 39 930, 1930 

The technic and the results of the CNposure of infants to winter sunlight which 
has passed through Celoglass (cellulose acetate on a wire mesh) are presented 
In most of the cases, a sustained rise in the phosphorus-calcium ratio begins within 
two w^eeks after the start of the exposure Roentgenologic examinations reveal 
a deposition of calcium in the bones in the same length of time The calcification 
continues to increase throughout the treatment The authors conclude that infants 
and children with rickets can be cured in Boston by exposing them during the 
winter months to sunshine transmitted through Celoglass 

J N Patterson 

Antirachitic ACalle of AATntlr Sunlight in the Latitlde of 42° 21' 
(Boston) Edw'in T AAWaian, Philip Drinker and KLvtherine H 
Mackenzie, Am J Dis Child 39 969, 1930 

Additional eiidence is supplied by experimentation on rats to substantiate the 
data contained in the earlier portion of this paper regarding the cffectneness of 
winter sunlight in Boston ni the prevention and m the cure of rickets Aside 
from a possibilit} that the sun’s rajs are least effective in Februarj, and that a 
marked increase occurs at the end of ilarch, we do not Aenture to suggest that 
quantitative differences haAC been obserA’^ed Undoubted!)'’, AAuth more detailed 
experiments the relatne antirachitic potencA of sunshine in each of the AAunter 
months could be plotted Authors’ Suaiaiara 


Blood Regeneration in Severe A.nlmi\ G H AA''hipple, F S Robscheit- 
Robbins and G B AA^alden, Am J kl Sc 179 628, 1930 

A liA'er fraction is described AA'hich contains 65 to 75 per cent of the potencA 
of AAhole Iwer for production of ncAv hemoglobin m experimental anemia due to 
hemorrhage This fraction represents 3 per cent of the Aveight of the Avhole 
Iner Probablj’’ a number of actwe substances are represented in this liver fraction 
Inorganic substances are important Supplementing this In'er fraction Avith iron 
maj' increase the total output of hemoglobin The same thing is true for tne 
feeding of Avhole liver plus iron, Avhich maA”- gi\e maximal production of hemoglobin 
m experimental anemia Supplementing this Iwer fraction Avith small amounts of 
AAhole Iwer may increase the total output of ncAV hemoglobin aboAe the leA'cl due 
to the liA'er fraction alone These experimental obserA^ations aviII be of greater 
interest Avhen compared Avith similar controlled obseri'ations in various human 
secondary anemias This 1ia er fraction is palatable and can be taken in considerable 
amounts AAithout clinical disturbance Reasons are given AA'hy liA'er therapy is so 
spectacular in pernicious anemia and notably less effective in certain secondarj 
anemias AA’’e urge that Iner therapj’- should not be considered inert in anj tApe 
of secondarj' anemia until it has been giA'en a thorough test All CAidence available 
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points to liver and kidne}' as suppljnng the essential factors in most available form 
for the reconstruction of new hemoglobin and red cells m anemia 

Authors’ Sumvivry 

The Effect or Single Massive Doses or Liver Extract on Patients with 
Pernicious Anemia Matthew C Riddle and Cyrus C Sturgis, Am J 
M Sc 180 1, 1930 

The observed effect of single large doses of liv^er extract on patients with 
pernicious anemia confirms the opinion, expressed by Minot, that the response to 
liver medication depends rather on the total amount of the active liver principle 
used during a certain period of time rather than on the amount consumed each 
day The activ'e liver principle seems to be used m a quantitative fashion The 
magnitude of the reticulocyte response does not appear to be influenced, but 
the rate appears to be accelerated to a certain extent bj^ the dosage of liver extract 
That the administration of a single large dose has an intensely stimulating effect 
on the hematopoietic tissues of the bone-marrow is indicated by the presence of 
numerous nucleated erythrocytes and immature leukocytes of myeloid origin in 
the blood during the first two or tnree days after the liver extract is given 

John Phair 

A Tumor or the Adrenal Gland with Fatal Hvpogivcemia Horvce B 
Anderson, Am J M Sc 180 71, 1930 

The case herein reported we feel is unique m that it is the only case vve can 
find with typical symptoms of hypoglycemia in which the only outstanding patho- 
logic condition was a tumor of the left suprarenal gland There was also congestion 
of the pancreas and pituitary gland The symptoms were for a time relieved by 
the administration of dextrose, but later dextiose failed to relieve the symptoms 
Epinephrine hjdrochloride was given one or two days before the patient died, 
without effect When the blood sugar fell below 0 07, the patient became restless 
and mentally confused and sweated profusely The lowest blood sugar w'as 
0 04 per cent Author’s Summarv 

Studies in the Etiologv of Simple Goiter in Rabbits Bruce Webster 
and Alan M Chesnev, Am J Path 6 275, 1930 

Further investigations into the etiologic factors involved m an epidemic of 
simple goiter in rabbits are reported A diet which consists almost exclusiveh 
of cabbage appears to be the major etiologic factor Fecal and urinary contamina- 
tion of food seemingly plaj no role in the present epidemic The addition of water 
(either tap or distilled) to the diet exerts no appreciable protective influence against 
the goitrogenic agent Iodine, administered orally m quantities of 7 5 mg per 
week, will completely protect the animal against the goiter-producing factor There 
IS no evidence that the minute traces of iodine contained in Baltimore city tap 
water exert any detectable protective influence The goitrogenic agent is much 
more active in winter than in summer This goiter-producing factor appears to be 
a nutritional one and may act through the oxidation-reduction systems of the body 

Authors’ Summary 

The SiMiLARiTi or Thrombo-Angiitis Obliterans and Endemic Ergotisvi 
Julius Kaumtz, Am J Path 6 299, 1930 

Thrombo-angiitis obliterans and ergotism (gangrenous form) occur most fre- 
quently m people of the same sex, age and social status The symptoms and 
physical signs may be the same in both conditions The pathologic observations 
in both may be the same in the earlier stages The mam article of diet in both 
conditions is rye bread Ergot is a common infection of all grains, particularlj 

rye, in every continent of the globe . , „ 

® Author’s Summary 
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I1\SIjLIN I^ACTI^ATIO^ B\ HUMA>. BlOOD CeLLS AAD PlASMA IN VlTRO 
S K\relitz, S D Le\der and P Cohen, Arch Int Med 45 690, 1930 

Human blood plasma and human blood cells inhibit the action of insulin in vitro 
Blood from diabetic patients and that from patients with purulent infections, serum 
sickness or leukemia cause greater inactnation of insulin m a given time than 
does normal blood This inactivation acts better at a mildlj alkaline pn and is 
ineffective at pn 6 After from one to two hours’ incubation at from 55 to 60 C , 
the I arious kinds of bloods lost their inactivating effect on insulin The inactivation 
requires time and is not present when the mixture of blood and insulin is imme- 
diatelv injected into the blood stream of the experimental animals 

From the properties and occurrence o*^ the inactivating substance it is believed 


that it IS an enzyme or an enzyme-like substance 


J W Leichliter 


PvNCRZ^Tic FliNCTion S Okada, K Koramochi, T TsbKAHARA and T 
OoiNOUE, Arch Int Med 45 783, 1930 

This IS one of a series of papers dealing with the secretorj^ function, not onlj 
of the pancreas, but of all the digestne glands In a preceding paper it was 
shown that hypogljcemia pro\okes the gastric, pancreatic and biliary secretions, 
and that hvpergljcemia inhibits these bj humoral action on the secretorj^ centers, 
from which the autonomic nervous s\stem transmits the impulses to the acting 
cells This phenomenon is gnen the name of “humoroneural regulation of the 
secretion of digestive juices ” No such mechanism exists for the salnarj secretion 
or for the intestinal secretion 

Ammo-acids stimulate the autonomic nervous center and humoroneurally pro- 
\oke tlie gastric secretion Fats also stimulate the centers of the pancreatic and 
bilian secretions 

M'hen both vagi are seiered, the humoroneural regulator}' mechanism disappears, 
so that the importance of the autonomic nervous center and of the vagus nerves 
for this mechanism is proved 

The hj perglycemia caused by the intraduodenal administration of dextrose 
thoroughl} inhibits the secretory activit} of the stomach vhen a series of test 
meals is ingested j Leichliter 


Thrombo-Angiitis Obliterans (Buerger) S Silbert, A L KoRxznEiG 
and AIae Friedlnnder, Arch Int kled 45 948, 1930 

A study of blood volume b} the dje method was made in eightj-se\en persons 
vith thrombo-angiitis obliterans, nine persons i\ith atherosclerosis and twenh- 
tuo normal persons An average reduction of 21 per cent in blood volume vas 
found in sixtj-nine typical cases of thrombo-angiitis obliterans This fact suggests 
that a concentration of the blood is usually present in this disease 

Authors Summari 


Changes in Beood Dextrose and Inorgnnic Phosphates after Intra- 
\ENOus Injection of Par^ttphoid B Filtilate in Depancreatized Dogs 
klvuD L Menton and Harold A Kipp, J Infect Dis 46 267, 1930 

In normal dogs, subcutaneous injections of paratyphoid B toxin result in an 
immediate rise in blood sugar and in inorganic phosphates followed by a return 
to normal in both constituents in from four to six hours Large amounts of 
toxin produce a progressive rise in inorganic phosphates and an earlv hvper- 
ghcemia followed bv a fatal hjpoglvcemia 

In depancreatized dogs, subcutaneous injections of this toxin cause a progressive 
rise 111 inorganic blood phosphates together with an earlv' hvpergljcemia followed 
bv a fatal hjpoglvcenna Large doses of toxin produce a progressive increase in 
inorganic blood phosphates and a progressive hv poglv cenna ending in death 

Authors Suvimvrv 
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The Mechanism Controlling Migration of the Omentum C B Schutz, 
Surg Gynec Obst 50 541, 1930 

To the previous theories of gravitj, intestinal peristalsis, and cheinotatic attrac- 
tion the author adds the following Peritoneal irritation results in active hyperemia 
of the omentum This is followed bj serous and cellular exudate, and the vessels 
lose their tortuositv with resultant gradual spreading out of the omentum m all 
directions but when it comes in contact with the focus of irritation it adheres to it 
The spreading out of the omentum is attributed to the straightening out of the 
blood vessels due to the increased blood pressure The omentum, being attached 
to the arteries, is pulled along Richard A Lifvendahl 


Carotene and Vitamin A The Anii-Infective Action of Carotene 
H N Green and E AIellanb\, Brit J Exper Path 11 81, 1930 


Tests on a specimen of carotin (melting point 174 degrees) show'ed that in 
growung rats this substance had the property of conferring complete immunity 
to the de\elopment of spontaneous infection In animals on a diet free from 
vitamin A and carotin, septic foci invariably developed and the animals died 
When carotin was given in the food, the amount of protection conferred on the 
animals was generalK proportional to the amount of carotin eaten With the 
basal diet used in these experiments, 0 005 mg of carotin gave only slight 
immunitv and 0 01 mg partial immun'tv, whereas 0 02 mg and greater amounts 


gaee complete or practicalh complete immunitv 


Althors’ Summari 


Ovarian Transplantation John H Hannan, J Obst & Gyniec Brit Emp 
36 569, 1929 

Hannan reports the results of his study of ovarian transplantation conducted in 
two series of rabbit to rabbit, and cat to rabbit, after the recipients had been spayed 
previously The site chosen for transplantation was an area bounded by the erectoi 
spinal muscle and the last rib, this w'as preferred because of its rich vascularity, 
accessibility and the landmarks that render easy the removal of the transplant for 
study Removal was done after two, four, six, eight or twelve w'eeks There w'as “a 
rapid degeneration followed by a total disappearance of all traces of the transplant 
including necrotic debris No period w^as observed in which the ovarian tissue 
regenerated or even remained stationary in amount, and the degenerative changes, 
w'hich were observed as early as 14 days after transplantation, progressed steadily 
throughout the period of survival of the transplant On the evidence, there- 

fore, the case for ovarian transplantation as a justifiable procedure must fail ” 

A J Kobak 

The Toxicity of Irradiated Ergosterol J B Dlguid, M M Duggan and 
J Gough, J Path & Bact 33 353, 1930 

Viosterol (irradiated ergosterol) is more toxic for rats fed on a sjnthetic 
vitamin-free diet of high calcium content than for rats fed on a normal diet of 
bread and potatoes In preparing a synthetic diet for use in investigating the 
toxicity of viosterol, attention must be paid to the calcium content of the diet 
Should casein be used m the diet, precautions must be taken to ensure that the 
calcium content of the casein does not unduly raise the total calcium content of 

the diet Authors’ Summarv 


Visualization of Embolus in Experimen i vl Pulmonary Embolism B 
Martin, Arch f klin Chir 155 577, 1929 

The femoral vein in dogs w^as exposed and compressed, below the compression 
a solution was introduced consisting of iron chloride 1 cc , 0 9 per cent sodium 
chloride solution 1 cc and from 15 to 20 Gm of barium sulphate A rapid coagu- 
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lation of the blood resulted, and on removal of the compression the clot was 
carried on, while because of the barium its course could be followed accurately 
by means of the roentgen ray The method should be of value m experimental 
study of pulmonary embolism 

The Effect of an Exclusive Meat Diet for One Year W S McClellan, 
Klin Wchnschr 9 931, 1930 

The health of two men was not impaired by an exclusne meat diet for one jear 

Author’s Summary 

Experimental Chronic Copper Intoxication F Oshimv and P Siebert, 
Beitr z path Anat u z allg Path 84 106, 1930 

This is a brief report of a small series of experiments undertaken in an 
attempt to produce hemochromatosis experimentallj'^ b 3 ’^ chronic copper intoxication, 
as reported by Mallory Nine rabbits were given 200 mg of copper acetate daily 
bj' mouth, and three rabbits Avere given zinc acetate in similar dosage The 
duration of the administration Aaried from 61 to 249 dajs The copper content 
of the livers of the experimental animals varied from 52 to 170 mg per kilogram 
of liver, as compared with an average of 6 mg per kilogram in six normal control 
rabbits The liver cells contained much pigment, the amount being greatest in 
the peripheral zone of the lobules The pigment was not soluble in alkalies and 
was not stained by fuchsin The necrosis of liver cells and the cirrhosis described 
bj’’ Mallory were not observed Although the authors vere not able to reproduce 
the changes noted by Mallor}', they are convinced that klallory was able to cause 
hemachromatosis experimentallj’-, but tliej' believe that some unknown factor in 
addition to copper is concerned in the process q j Schultz 


Experimental Acute Alcoholic G'astritis A Goitschalk, Beitr z path 
Anat u z allg Path 84 131, 1930 

To studj’’ the earlj'^ stages of gastrUis induced by an exogenous factor and as 
a contribution to the theory of the Aschoff school that peptic lesions result from 
the action of gastric juice on living tissue rather than on tissue dead as the result 
of a vascular lesion, Gottschalk introduced 60 per cent alcohol in a dosage of 20 cc 
into the empty stomach in cats bj-^ means of a stomach tube The animals were 
killed at intervals varying from one-half hour to five days, the stomach was 
immediately fixed, and submitted to microscopic examination All of the animals 
became severely intoxicated from the amount of alcohol used, and as a rule, during 
the interA'al betw^een the administration of the alcohol and death, they refused food 
The most marked changes were noted in the dependent portion of the fundus 
The pyloric portion vas markedly contracted, so that a relatne protection was 
afforded this portion of the stomach Great importance is attached to the fact 
that the resulting lesions were focal They' occurred usually' on the crests of the 
mucosal folds, but the furrows betw'een the folds did not escape The earliest 
change observed was sw'elling of the epithelium, with localized desquamation of 
the latter, the desquamation being held to be due to the mechanical action of the 
swollen epithelium about the area of denudation The capillaries about the super- 
ficial erosions were engorged and contained an increased number of leukocytes, 
evidence of an active inflammatory reaction The exposed supporting tissue w'as 
also swollen as the result of the action ot the alcohol, but w’as not killed Death 
of the exposed connective tissue was caused by the caustic action of the gastric 
juice, and the injured tissue was digested In this way' there w'ere produced crater- 
like erosions that might extend dow'n to the muscularis mucosae Healing occurred 
by the epithelialization of the defect The process of healing was identical w'lth 
that which Konjetzny and Puhl had described for the human stomach The 
author therefore concludes that erosions of the human gastric mucosa, from w'hicb 
peptic ulcers may result, are due to damage done to the mucosa from its surface 

O T Schultz 
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LIale Sex Hormoxe J Freud, S E DeJongh, Ernst Laqueur and 
A P W Munch, Klin Wchnschr 9 772, 1930 

The authors have confirmed the existence of a male sex hormone The growth 

of the comb of a castrated rooster is used as a test for the presence of the hormone, 

also that of normal and castrated hens, the diminished involution of the genitalia 

of adult castrated rats and the increased development of the genitalia of young 

rats The male sex hormone specifically affects the comb of the chicken regardless 

of its sex . , „ 

Authors Summarv 


The Significance or the Skin in Salt and Water Metabolism Stefan 
Gereb and Daniel Laszlo, Kim Wchnschr 9 77S, 1930 

The influence of an injection of hypertonic sodium chloride solution on elimina- 
tion of sodium chloride in the urine, and the relation of the chlorides of blood and 
skin were investigated A considerable amount of the injected sodium chloride is 
taken into the skin and is retained four hours after the injection Pituitary causes 
a marked excretion of sodium chloride in the urine and a diminished, sometimes 
entirely absent, absorption of sodium chloride by the skin, while the blood chlorine 
corresponding to the skin blockade at first increases Because of the increased 
elimination of chlorine with administration of pituitarj', the blood chlorine returns 
to normal sooner than otherwise Pituitary seems thus to affect also the extrarenal 

Edwin F Hirsch 


Cultures of Human Skin Kaethe Bornstein, Klin Wchnschr 9 1119, 1930 

Explants of skin from children were cultured in cover glass preparations and 
in flasks The 372 cover glass cultures were as follows skin 108, moles 129, 
condylomas 66 and embrvonal skin 69 The medium was autoplasma or homo- 
plasma from children and young adults, some mixed with chicken plasma and, 
to some extent, with chicken embryo extract (m a few cultures also with rat 
and mouse embryo extracts and human placenta extract) Human embryo extract 
was used only with embryo skin explants The cultures were made on the surface 
of the mediums Skin explants w^ere kept in good living condition for ninety days, 
in which there was a growth pause of thirty-eight days (in the dark at room 
temperature) Moles and condjlonias grew like skin explants 

Edwin F Hirsch 


Liver Glycogen and the Menstrual Cacle C Kaufmann and O Muhl- 
BOCK, Klin Wchnschr 9 1170, 1930 

The livers of health 3 " women during menstruation are depleted of glycogen 
or have less mobile glycogen Authors’ Summary 


Pathologic Anatomy 

Displacement of the Left Nipple in Mitral Stenosis Sidney P 
Schw'^artz, Am Heart J 5 344, 1930 

In healthy children and in male adults both nipples are usually on the same 
level In patients AVith mitral disease of the heart, who have had rheumatic 
fever in childhood, the dynamics of the valvular lesion cause a deformity of the 
chest in the region of the left half of the sternum and the adjacent second, third 
and fourth costosternal junctions Because of this, an upward and outward 
displacement of the left nipple results This sign is not present in patients with 
isolated aortic insufficiency or congenital heart disease It w^as present in over 
90 per cent of 200 consecutne patients with mitral stenosis examined at the 
Montefiore Hospital Avithin the last tw'o jears Author’s Summara 
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Complete Occlusion or Both Coronar\ Orifices T Lear\ and J T 
Wearn, Am Heart J 5 412, 1930 

Two cases of essential closure of both coronarj' orifices are reported The 
lesions indicated a slowly progressive process that had probably taken at least 
months to reach the point of essentially complete closure No evidences of fatty 
change, mj'ocarditis or repair were found in the heart muscle The only adequate 
explanation of the abilitv of these patients to live and work rests on a belief that 
the thebesian veins supplied the needed blood 

The Anatomic Substratum of the Convulsive State Walther Spiel- 
JIEYER, Arch Neurol & Psychiat 23 869, 1930 

In so-called genuine epilepsy, the usual lesion described is a loss of ganglion 
cells in Ammon’s horn and a corresponding increase m glia elements This 
so-called gliosis is the terminal stage It differs from what is seen in the early 
stage of genuine epileps}' In fresh foci, many ganglion cells are lost, or are 
replaced by proliferated rodlike cells now known as Hortega’s cells, or appear as 
so-called “ischemic” ganglion cells These do not stain vith the NissI stain, 
but stain well with hematoxylin and eosin The cell body is narrow, and the 
nucleus is disintegrated Similar changes — sclerosis, loss of Purkinje’s cells, 
shrinkage of the molecular zone — are present also in the cerebellum The earliest 
changes show here as a branchhke network of proliferating glia cells The fresh 
changes were observed by Spielmejer after epileptic seizures and states regardless 
of the type or cause of the epileps}' Genuine and symptomatic forms of epilepsj 
caused similar changes The etiologic factor — trauma, tumor, Huntington’s 
chorea, etc , did not influence them In Spielmeyer’s opinion, the main cause of 
the changes is in the vascular disturbances, for he found similar changes m Ammon's 
horn in a case of tuberculous endarteritis Here they were caused by an organic 
obstruction to the circulation The vascular, vasomotor disturbances, not organic, 
producing an impediment to the circulation are the cause of the changes m Ammon’s 
horn and the cerebellum in epilepsj" These two organs are singled out because 
their blood supply is naturally poor George B Hassin 

The Effects of Anemia on the Cerebral Cortex or the Cat Edwin F 
Gildea and Stanley Cobb, Arch Neurol & Psychiat 23 876, 1930 

Gildea and Cobb tried to study, among other phenomena, the condition of the 
cerebral ganglion cells in experimental anemia Young cats were emplo 3 'ed, and 
light ether anesthesia was used while the blood vessels were being exposed and 
ligatured The occlusion of the vessels was effected bj"^ traction on all ligatures, 
a procedure which at once produced complete coma The anemia was considered 
severe when the tissue in general appeared bloodless and when the animals ceased 
breathing within from one to two minutes after occlusion of the vessels and had 
convulsions during the period of occlusion (the ether anesthesia was not deep) The 
brains were hardened in a diluted solution of formaldehyde, U S P (1 10), and 
stained vith cresyl violet, scarlet red and Hortega’s silver carbonate methods 
The changes varied according to the length of time the animals survived, duration 
of the anemia and other factors The lesions were “areas of devastation” (m 
animals that survived more than twenty-four hours) in which, owing to cell 
“necrosis,” cells had ceased to be or were abnormal — shrunken, homogeneous, 
P 3 'knotic, with the nuclei dark, resembling Spielmeyer’s ischemic nerve cell change, 
the ohgodendroglia cells were increased, the capillaries became more conspicuous, 
especially involved vv'ere the third and fourth lamina Other changes showed m 
the processes that appeared like “icicles” or were swollen (especially m animals 
that lived from three to eleven days) , v acuolated or fat-containmg cells were 
rare, more common was satellitosis The meninges and the perivascular spaces 
were usually dilated, with some lymphocytic infiltration and fat globules Abnormal 
ohgodendroglia w'ere absent The shrunken cells commonly considered as repre- 
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senting a chronic lesion were found to show an acute change, while the swollen 

cells, considered as showing acute changes, are looked on by Gildea and Cobb 

as manifesting a chronic condition The conclusions are that the changes though 

present are “subtle, ’ that none can be considered pathognomonic of cerebral anemia 

and that ten minutes of cerebral anemia is sufficient to impair cortical cells 

permanently t> tt 

^ ' George B Hassin 

OcuiAR Changes in Experimental Botulism Charles M Swab, Arch 
Ophth 3 437, 1930 

In experimental botulism in rabbits the following changes were observed in 
the nuclei of the third and fourth cranial nerves round cell infiltration, lymphoid 
cells packed into parenchyma , extravasation of red blood cells , migration of 
lymphoid cells, thickening of capillary endothelium, neuronophagia , chromatolj^sis, 
satelhtosis, necrobiosis, nuclear displacement, nuclear shrinking, vacuolization, 
powdery granulation of Nissl bodies and complete disintegration of ganglion cells 
and increase of neuroglia Similar changes were observed in other parts of the 
midbram The meninges showed small round cell infiltration beneath the ependymal 
lining of the third ventricle, diffuse round cell infiltration and massive extravasa- 
tion of er 3 throcjdes into the meninges The meningeal vessels w^ere distended 
with red corpuscles Thrombosis w'as not frequent m the midbram The optic 
nerve show'ed focal infiltration in the parenchyma, diffuse increase of neuroglia 
and round cell infiltration of pial and arachnoidal sheaths In the optic tract 
w'ere round cell infiltrations, extravasation of erjthrocytes, emigration of hmphoid 
cells and stagnation of blood The retina showed fat formation m the ganglion 
cell lajer, p 3 'knosis, chromatolysis and \acuohzation of ganglion cells, powder- 
like reduction of pigment granules , engorgement of vessels with red corpuscles, 
and stagnation of blood Charles Weiss 


Bone Changes in H\perparath\roidism E L Compere, Surg Gynec 
Obst 50 783, 1930 


A meaty nodule, 1 by cm , reddish, semielastic and smooth, surrounded by 
a smooth capsule, w'as removed from the vicinity of the lower pole of the left lobe 
of the thyroid gland in a w^oman 59 3 ears of age Osteoporosis of the calvaria, 
osteoporosis and bowung of the femurs, thinness of the cortex of the shafts of the 
long bones, rarefaction of the pelvic bones and sinkmg-in of the lumbar bones were 
still present ten months after the extirpation However, postoperatively the calcium 
levels of the blood and urine were lowered, the phosphorus was increased to normal, 
and the general condition of the patient was improved The clinical syndrome in 
this patient can hardly be regarded as a compensatory hyperplasia of the parathyroid 
glands, because another parathyroid gland removed from the same side showed 


normal structure 


Richard A Lifvendahl 


The Absorption and Transference of Particulate Material by the 
Great Omentum G M Higgins and C B Bain, Surg Gynec Obst 
50 851, 1930 


Graphite particles injected into a subcutaneous pouch of the anterior abdominal 
w'all containing the distal two thirds of the omentum of the cat took the following 
course along the mesothehal surfaces, m the histiocytes about the blood vessels 
of the omentum, and m forty-eight hours from the hepatic ligaments and the lesser 


omentum to the coronary ligament and then to the central tendon of the diaphragm , 
from here, by way of the lymphatics on the pleural surface, into the sternal lymph 
channels and the anterior mediastinal lymph nodes Thus there are two abdominal 
drainage systems, the one from the gastro-mtestmal tract through the mesentery 
to the cisterna and the other from the omentum and diaphragm through the anterior 


mediastinum to the cerwcal lymph ducts 


Richard A Lifvendahl 
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Fat Necrosis or the Breast G Hadfield, Bnt J Surg 17 673, 1930 

Fat necrosis of the breast mimics the clinical signs of carcinoma, in that the 
overlying skin is adherent and shows the peau d’orange appearance and the lump 
IS hard and m most cases moderately adherent to the underlying tissue The lesion 
IS most frequently composed of a cystic cavity filled by yellow or brown fluid 
surrounded by a wall of chalky appearance with lipophages, lymphocytes, multi- 
nucleated giant cells containing isotropic crystals, and many fibroblasts in the 
periphery 

The process is regarded as a slow aseptic saponification of neutral fat by blood 
and tissue lipase analogous to pancreatic fat necrosis Some of the forty-five cases 
recorded occurred after trauma in the form of direct injury or following subcu- 
taneous injections of physiologic solution of sodium chloride or subsequent to 
radical operations on the breast for carcinoma, m cases of the latter the lesions 
have been regarded as being a recurrence of carcinoma 

Richard A Lifvendahl 

Tuberculous Myocarditis J G Thomson, J Path & Bact 33 259, 1930 

In a man, aged 41, the subject of uveoparotid fever (Heerfordt), the following 
lesions were found post mortem tuberculosis of the lungs apparently spread by 
both the blood and the lymph, tracheobronchial and mediastinal glandular tuber- 
culosis and massive tuberculous infiltration of the septum and of the greater part 
of the wall of the left ventricle of the heart Microscopically, there was present 
a tuberculous arteritis, winch is suggested as a factor in the wide extent of the 

Author’s Summary 

On Tubercle from Inoculation of the Iris with Reference to Reticulo- 
endothelial Cells K Albrich, Arch f Ophth 123 694, 1930 

The author’s former experiments on animals confirmed the results of other 
investigators, showing that the reticulo-endothehal cells have the same significance 
in the inflammation of the eye as in that of other organs, viz , the ingestion of 
tissue debris This they perform as polyblasts (macrophages) and not in their 
original form Albrich has watched the transition of histiocytes into macrophages 
in early foci of tuberculous infections of the ins He describes the cell arrange- 
ment in such foci This shows to best advantages in the second week of a 
tubercle bacillus infection in the eje of a rabbit, especially in those cases in which 
some of the fluid mediums also Yvas introduced into the eye, setting up a severe!}' 
toxic reaction The center of this focus consists of white blood cells with lobular 
nuclei, mostly in the stage of disintegration, and coY'ered with a mantle of carmine- 
containmg pob'blasts (macrophages) On the outer edge are numerous elongated 
histiocjtes, provided with offshoots containing a great number of intensely red 
carmine granules These cells he between fibroblasts that are already beginning 
to proliferate and, approaching the center, change into a zone of larger epithelioid- 
like cells Yvhich still preserY'e their histiocyte character Toward the center, as 
veil as within it, are large multiform polyblasts loaded with vacuoles and tissue 
granules which have completely lost their histiocyte character but still contain 
pale carmine granules The process is exactly that found m a conjunctival abscess 
The role of other cells is not clear, but he found cell pictures that represented the 
transformation of lymphocyte into monocytoid cells, which would bear out 
klaximow’s theory 

Diffuse inflammations cannot be clearly analyzed as to cell behavioi, arrange- 
ment and significance, but even in such conditions there are pronounced nodules 
vith caseous nucleus where only polyblasts are assembled in the region of cell 
detritus 

The author tried to eliminate toxic reaction by using washed bacilli from dry 
medium The subjects were white rabbits which had been gnen a w'eek’s prepara- 
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tory treatment with carmine If the inoculation takes, the bacilli can be found at 
any time, in the ins, several hours after infection, and very soon also m the 
ciliary body This does not indicate an infection by ^^ay of the blood, for the 
bacilli were introduced into the anterior chamber in much greater numbers Acute 
irritation could not be avoided The author thinks that he has discovered the 
origin of the carmine-containmg cells, morphologically and positionally, they may 
be adventitial cells Hence there is no essential difference as regards kind and 
disposition of cells in the tovic specific inflammation and the specific inflammation 
with least possible irritation (washed bacilli) The carmine-containmg polyblasts 
are derived from the neighboring ins, where numerous similar cells and histio- 
cytes are found Iheir transition into granular tissue is easily followed The 


neighboring corneal tissue remains unchanged 


Charles Weiss 


Lesioes or THE Pancreas in Fattened Swine J Kup, Beitr z path Anat 
u z allg Path 83 64, 1930 


The relatively frequent association of diabetes and obesity has led French 
writers to speak of a “diabete gras ” The amount of interlobular adipose tissue m 
the pancreas of obese persons may be so great as to warrant the designation of 
pancreatic lipomatosis Balo determined an actual diminution in the amount of 
parench 3 'matous tissue m the fatty pancreas of the obese, and Truhart found 
necroses m the interstitial fat of 50 per cent of such pancreases examined by him 
The nature of the relationship between such pancreatic changes and diabetes in 
the obese is not easj to determine Similar fatty infiltration and fat necroses have 
been seen m the pancreas of a number of species of domestic animals and especially 
in swine fattened for slaughter A variety of domestic swine prepared for market 
in Hungary appears to be particularly prone to such changes Kup examined the 
pancreases of 110 animals of this variety that had been fattened for slaughter and 
61 lean animals of the same variety that had not undergone the fattening process 
The animals were healthy market swine, and the absence of duodenitis or intestinal 
catarrh was noted Multiple necroses were detected in the pancreas of 41 8 per cent 
of the fattened swine, whereas no necroses were seen m the pancreas of the lean 
animals The older and the fatter the animal, the larger was the number of 
necroses The author believes the sequence of changes to be as follows deposition 
of fat in the interlobular tissue, separation of the pancreatic lobules by adipose 
tissue, pressure on the lobular ducts, stasis of secretion, ascending infection, focal 
parenchymatous necrosis, liberation of lipase and focal necrosis of fat That 
diabetes is not observed in such swine as the result of the pancreatic lesions is 


explained by the short life of the fattened animal 


O T Schultz 


Vital Storage in the Connective Tissue in Local Active Hvperemia and 
Inflammation N Kusnetzowsky, Beitr z path Anat u z allg Path 
83 649, 1930 

The vital storage of colloid substances by the cells of the reticulo-endothelial 
system is influenced by a number of extracellular factors, in addition to factors 
inherent in the cells Among these extracellular factors are the path of admin- 
istration of the material, whether intravenous, subcutaneous or intraperitoneal, the 
material being stored in largest amounts by those cells with which it first comes in 
contact, the mechanics of the local circulation of the various tissues and organs, 
and the degree of dispersion of the colloid material The last named factor makes 
itself manifest in differences in the storage of a finely dispersed material like 
trypan-blue and a coarsely dispersed one like india ink The author has previously 
published the results of experiments undertaken to study the effects of local active 
hyperemia and inflammation on the vital storage of trypan blue The present 
contribution presents the results of similar experiments with india ink Rabbits 
were used To cause local hyperemia, a part of the hind leg was encased in a 
copper jacket through which water at a temperature of 46 to 48 C was circulated 
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for a period of forty minutes Twenty minutes after the beginning of the applica- 
tion of heat, dilute india ink was injected into the ear vein The skin and subcu- 
taneous tissue of the warmed area, similar tissues from the corresponding area 
of the opposite leg and portions of the internal organs were removed at varjnng 
intervals and subjected to microscopic examination Local aseptic inflammation 
was set up by implanting in the subcutaneous tissue of a limb or m the inter- 
muscular tissue of the abdominal -wall bits of sterile sponge In some experiments, 
the sponge \vas saturated with turpentine In other experiments, local inflamma- 
tion \vas produced by cauterization of the skin India ink was injected intravenously 
during the acute stage of the inflammation or at varying intervals thereafter The 
tissues w’ere removed for microscopic examination at varying periods after the 
injection of the carbon suspension Local active hyperemia caused the early 
deposition of conglutmated carbon particles on the inner surface of the endothelium 
of the capillaries and venules of the hyperemic tissues A similar condition was 
not seen m the control tissues The material was attached to the surface of the 
endothelial cells and was not stored by them, the author disagreeing wnth those 
who maintain that ordinary endothelium has the property of phagocytosmg carbon 
particles The material did not pass through the capillary walls and was not 
seen m the extracapillary tissues When the tissue was removed at longer intervals 
after the injection, most of the particles of ink had been removed from the surface 
of the endothelium and had been transported elsewhere by the blood stream In 
local inflammatory tissues, the observations were much the same as m hyperemia 
if the tissue was removed m the early stages of the inflammatory process The 
carbon particles adhered to the inner surface of the capillarj'- endothelium, but 
were not engulfed by the latter and did not pass out into the surrounding tissues 
E\en during the early stage of active leukocytic emigration, little carbon was 
seen outside the vessels As the latter became more permeable, however, the carbon 
particles made their way through the walls of the vessels and w'ere taken up by 
the polyblasts m the tissues outside the vessels A transformation of endothelium 
into polyblasts was never seen by the author India ink stored m polyblasts 
that had come to rest m the scar tissue could be seen at prolonged periods after 
the acute stage of the inflammation If the india ink w'as injected during the 
later, healing stages of the inflammatory process, carbon particles stored in polv- 
blasts could also be seen m the extravascular connective tissue, but the amount 
w'as much less than if the injection was made during the acute stage The 
storage of carbon bj^ the cells of the extravascular tissue of an inflamed area 
depends apparentlj’^ on the degree of permeability of the vessels caused b}"^ the 
inflammation Trjpan blue passes tlirough the vessels much more readity than 


do the relatively coarse particles of mdia ink 


O T Schultz 


Echinococcus Cyst of the Vertebral Column G Gerlach, Centralbl 
f allg Path u path Anat 47 112, 1930 
A man, 59 years old, suffering from a transverse mjehtis m the region of 
the ele\enth thoracic vertebra, died of ascending cysto-ureteropyelonephritis At 
necropsy, an echinococcus cyst, S 5 cm by S by 1, was found m the bod}”^ of the 
eleienth thoracic vertebra, compressing the spinal cord Nineteen j^ears previously 
the man had been operated on for a similar cjst of the left side of his back at 
about this level, but not until seven years before his death did any evidences of 
compression of the spinal cord appear George Rukstxnat 


A Papilloma of the Pulmonary Valve H Weber, Centralbl f allg 
Path u path Anat 48 49, 1930 


In a man 38 years old dying four days after developing svmptoms of pneumonia 
of the left loiver lobe, a papillarj mass, 11 by 6 b^ 5 mm, was found on the 
front pulmonary cusp, 2 mm to the right of the nodule of Arantius From 
serial sections it was decided the mass originated from the subendocardial 


connecti\e tissue 


George Rukstinat 
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Tuberculous Splenomegall G Leidel, Centralbl f allg Path u path 
Anat 48 54, 1930 


Leidel thinks that the four t}'pes of tuberculous splenomegalj’- suggested by 
Lubarsch, namel}", indurated, hemorrhagic, diffuse miliary and large nodular, should 
be supplemented by a tumor-like granulating form George Rukstinat 


Werlhoe’s Dise'^se G Gerlach, Centralbl f allg Path u path Anat 48 81, 
1930 

Gerlach reports e'^tensive studies of the organs of a 14 year old girl dying 
from essential thrombocj topenia There were extensive hemorrhages into the 
kidney pelves, ovaries and serous membranes and hemorrhagic infarction of the 
auricles From studies of the bone-marrow the disappearance of platelets seemed 
ascnbable to marked alterations of the giant cells of the bone-marrov These 
varied from one to ten times the size of a myelocyte and had nuclear changes, 
such as mulberry-like contours and clumping of chromatin 

George Rukstinat 


Peculiar Growth on the Cranium from Trauma W Schellenberg, 
Frankfurt Ztschr f Path 38 319, 1930 

On the cranium of a man, aged 76, was a crateriform growth the inner margin 
and cavitv of which was formed bi remnants of periosteum Below the periosteum, 
between the outer and inner tables, was a pale red, homogeneous connective tissue 
containing bone splinters and fragments There was a history of trauma to the 
head some twenty-six jears earlier, and the growth is interpreted as the result 
of fracture of the external table followed bv growth of connective tissue with 
central shrinking 


Choroiditis Albumix'urica A Fuchs, Zentralbl f d gcs Ophth 22 785, 
1930 

The autlior discusses the various choroiditic pigmentation centers tliat occur in 
nephritis and nephrosclerosis, as well as in retinitis albummurica These include 
the small peripheral discolorations, large retmochoroiditic foci, the black foci 
with paler margin that he peripherally described by Elschnig, and the beadstrmg 
pigmented streaks described by Siegrist Fuchs made histologic examination of 
such a black retmochoroiditic focus in a patient in whom the Elschnig and 
Siegnst types of foci were present simultaneously Usually albuminuric choroiditis 
has a different cause than albuminuric retinitis, viz , arteriosclerosis and peri- 
arteritis, tbe causative agent of albuminuric retinitis is not known The choroiditic 
foci have a great significance m cases of nephritis and nephrosclerosis — they show 
the poor condition of the choroidal vessels and the serious condition of the patient 
In the discussion of this paper, Pascheff reported a case of choroiditis serosa during 
pregnancy The patient’s symptoms disaiipeared without treatment after delivery 

Charles Weiss 

The Structural Changes in Methvlalcohol- Amblyopia A E Mac- 

Donald, Zentralbl f d ges Ophth 22 791, 1930 

Reports are made on material from three cases of methylalcohohc poisoning 
with symptoms of blindness apparent before death The central scotoma and blind- 
ness are due to the toxic degenerative changes which the ganglionic cells undergo 
The changes that arise later and that lead to optic atrophy are due to the 
progressive degeneration of the nerve fibers, the result of the lesion of the 
ganglionic cells Ganglionic cell changes in other parts of the body are not as 
pronounced as those in the eje, the effect of light falling directly on the ganglionic 
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cells m the retina play a distinctive role Further observations are necessary 
Injection of formaldehyde into the cavity of the eye should be made immediately 
after death, and investigation of fatty degeneration proximal to the point of 
exit of the optic nerve m the retinal portion is recommended 

Charlfs Weiss 


Pathologic Chemistry and Physics 

HidRIOX Co^CENTRATIO^ AIxD EdEMA IlST PeRFESED HeARTS OF R'lBBITS 

J M Ort and J Markowitz, Am J Ph 3 ^siol 94 60, 1930 

Perfusion experiments with Ringer-Locke’s solution of varjing hjdrogen ion 
concentration on excised hearts of rabbits indicated that there were many points 
m common between such isolated but working tissues and simple hydrophilic colloids, 
as the former, like the latter, showed increased imbibition in conditions of increased 

H E Eggers 


Plasma Proteiks H J Wiener and R E Wiener, Arch Int Med 46 236, 
1930 

The two fractions of the serum protein, the albumin ana globulin and the plasma 
fibrinogen together with other blood constituents significant of the clinical condi- 
tion have been determined m diabetes niellitus, benign glycosuria, localized and 
generalized infections, diseases of the liver and the gallbladder and in renal condi- 
tions The methods used and the phvsiologic concentrations determined by these 
methods are stated The plasma proteins are within the ph 5 'siologic limits .n 
diabetes mellitus and in benign glycosuria In infections the albumin is decreased, 
slightly m mild cases and decidedh in the more severe infections The fibrinogen 
IS increased, even m slight infections which do not call forth an increased globulin 
concentration In the more severe infections the globulin is increased, and the 
increase parallels the seierity of the condition In cirrhosis of the li\er the 
albumin is decreased and tlie globulin is increased The changes m the serum 
protein concentrations, however, are not so marked as in the infectious conditions 
The fibrinogen is a low normal or decreased In jaundice without elevation ot 
temperature, the serum proteins are normal or increased, the albumin is generally 
within the normal limits and the globulin is increased The fibrinogen remains 
Mithin the normal limits In cholecvstitis and in jaundice due to the use of 
arsphenamine the picture is similar to that found in infections In chronic, 
glomerular nephritis, in the absence of an infection, the serum proteins are slightly 
reduced, especially the albumin fraction The fibrinogen is often slightly increased 
In acute nephritis the changes found are the same as in infections In nephrosis 
the albumin is materiallj’’ decreased, the globulin is normal and the fibrinogen is 
much increased The significance of the charges m the protein concentrations and 
their bearing on questions of site of formation, port of entry and functions are 
discussed The importance of complete chemical analytic studies and the recogni- 
tion of complications which may mask the results expected from the pathologic 
condition studied are evidenced The difference in relationship of globulin to 
fibrinogen m infections and disturbed hepatic function is pointed out The diag- 
nostic and prognostic value of changes m the albumm-globulm quotient and in the 
globulin-fibrinogen quotient is discussed Authors’ Summary 

Postmortem Blood Chemistrv in Rexal Disease S H Polaves, E 
Hershey and M Lederer, Arch Int Med 46 283, 1930 

From a postmortem study of the creatinine and urea contents of the blood 
specimens m 100 cases, the following conclusions may be made 1 Blood creatinine 
determinations are often helpful as an aid in determining the status of the renal 
function during life 2 The urea values are not as helpful as the creatinine 
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figures 3 A creatinine content of 4 mg oi more per hundred cubic centimeter 
of blood obtained post mortem indicates marked creatinine retention during life 
and therefore severe renal insufficiencv Authors’ Summary 


Fixation or a Metal in Inflamed Are\s Val\ Menkin, J Exper Med 
51 879, 1930 

Colloidal iron or ferric chloride injected into the inflamed peritoneal cavity 
IS fixed in the cavity and fails to reach the retrosternal lymphatic nodes, whereas, 
in the absence of inflammation, iron accumulates in these nodes and becomes 
demonstrable by the Prussian blue reaction Quantitative studies show that after 
intrapentoneal injection of ferric chloride the retrosternal lymphatic nodes of 
animals i\ith normal peritoneal cavities contain approximately 56 per cent more 
iron than do the nodes of animals with inflamed peritoneal cavities Ferric 
chloride injected into the circulating blood enters an inflamed area m the skin, 
and the inflamed tissue gives the Prussian blue reaction Quantitative determina- 
tions show that the amount of iron m inflamed areas is much greater than that 
found m inflamed areas of animals that have received no iron 

Author s Summary 

The Blood Chemistry or an Acute Trvpanosome Infection Richard W 
Linton, J Exper Med 52 103 1930 

The carbon dioxide capacity of the serum is markedly lowered early m infec- 
tion with Ti ypanosonta eqmpodnm The nonprotem nitrogen and uric acid con- 
stituents of the blood are increased in the terminal stages The kidneys also 
show terminal degenerative changes The cholesterol remains unchanged through- 
out Lecithin is markedly increased, most of the observations showing a 20 to 
50 per cent rise in this substance Liver glycogen is lower than normal m the 
early stages and could not be demonstrated m the later stages of the infection 
The blood sugar remains normal until a very late period in the disease 

Author’s Summarv 


Changes in the Spinal Fluid Following Injection for Spinal Anaes- 
thesia A H Iason, M Lederer and M Steiner, Surg Gjmec Obst 
51 76, 1930 

Comparison of the spinal fluid before and twelve hours after spinal anesthesia 
showed a polymorphonucleosis as high as 800 per cubic millimeter m eleven of 
thirty-one cases In twenty instances there was an increase m the sugar content 
varying from 7 to 135 2 per cent There was no change m the albumin, globulin 
or colloidal gold curves No correlation was present between the occurrence of 
postanesthesia sequelae and the changes observed m the spinal fluid 

Richard A. Lifvendahl 


Blood Phosphorus in Heaith and Disease H D Ka\, Brit J Exper 
Path 11 148, 1930 

In normal human blood, the usual methods of analysis show no detectable 
quantity of nucleic acid phosphorus in the red cells In cases of disease m which 
there is a marked increase above normal m the percentage of reticulocytes m 
the blood, small, but quite definite, amounts of nucleic acid phosphorus, roughly 
proportional m quantitv to the extent of the reticulocvtosis, have been demonstrated 
It maj’^ be concluded that, whatever the nature of the reticulum itself, the reticulo- 
cytes occurring m such diseases probably contain nucleic acid, and may therefore 
be looked on as red cells from which the whole of the nuclear material has not 

been extruded a , o 

Author s Summary 
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Microbiology and Parasitology 

The Influence or Surface Tension on the Growth or the Tubercle 
Bacillus Frank B Cooper, Am Rev Tuberc 21 354, 1930 

No optimum surface tension was noted at which growth was more profuse or 
more rapid than on an untreated medium Progressively increasing amounts of 
sodium soap of castor oil with the accompanying decrease in surface tension caused 
a corresponding inhibition of the rate of growth Throughout the range of 
surface tension of from 72 4 to 35 4 dynes, growth was always at the surface 
of the medium and in typical pellicle formation There was never any indication 
of growth beneath the surface pj j 


The Influence or Unsaturated Fatty Acids on the Virulence of 
Tubercle Bacilli G Platonov, Am Rev Tuberc 21 362, 1930 

Fats of the unsaturated type act bacteriolytically, retard the growth of tubercle 
bacilli and lower their virulence Guinea-pigs, inoculated with tubercle bacilli the 
virulence of which has been lower under the action of unsaturated fats, develop a 
chronic tuberculous process of fibrous character, and show increased resistance to 
subsequent reinfection The parenteral therapy of tuberculosis, consisting of the 
introduction of various preparations of unsaturated lipoids, deserves serious atten- 
tion and study Acids with high iodine value should be assigned a place of honor 
in the dietary regimen of the tuberculous patient pp j (;;opp£jj 


Experimental Tuberculosis by Intracerebral Inoculation William H 
Feldman, Am Rev Tuberc 21 400, 1930 

By the intracerebral method of injection the resistance of many of the mammals 
to bacilli of tuberculosis of aMan origin is but relative and such animals as dogs 
and guinea-pigs, which are usually considered to be refractory to infection with 
avian bacilli of tuberculosis, may develop well defined disease, when the infectious 
agent is introduced by this route There is evidence that the disease develops with 
much greater rapidity when the infection is induced intracerebrally as compared 
to the intravenous or subcutaneous routes of inoculation The pathologic process 
induced by the intracerebral injection of virulent bacilli of tuberculosis is essentially 
a specific monocytic proliferation The lesions in the brain appear to originate in 
the perivascular tissues and most frequentl> involve the pia mater They extend 
into the sulci, and occasionally focal lesions may occur in the substance of the 
cerebrum When the infectious material is introdpced into the brain, lesions may 
develop in distant organs, the liver and spleen are sites of predilection The 
lungs are less frequently involved and m none of the experimental animals that 
received intracerebral injections were definite lesions demonstrated in the kidneys 
In two instances the intracerebral injection of bacilli of tuberculosis of human 
origin into chickens resulted in the formation of well defined meningeal lesions in 
the brain The intracerebral method of inoculation offers many interesting possi- 
bilities in experimental tuberculosis and should be worthy of trial in the demon- 
stration of the causative micro-organism that maj^ be difficult or impossible to 


demonstrate by other means 


H J CORPER 


Food Poisoning by Staphalococci E O Jordan, J A AI A 94 1648, 1930 

Strains of staphj lococci of diverse origin and cultural character may generate 
111 broth a substance that causes gastro-mtestinal disturbances when given by mouth 
This substance is destroj'ed bj boiling and is destroyed or weakened by being heated 
at from 60 to 65 C for thirty minutes 
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Bacteremia Due to SALMOiNELLA Suipestieer S E Branham, L J Mottca. 
and C J De\ im , J A M A 94 1758, 1930 

Salmonella snipe <;tijct was isolated from the blood of a patient in an acute 
tebrile condition Most frequently human infections with this organism have 
presented the clinical picture of gastro-enteritis (food poisoning) or pneumonia 

Syphieis in Negroes in AIississippi P S Carley and O C Wenger, 
J A M A 94 1826, 1930 

The examination of 7,228 blood specimens from an unselected group of rural 
Mississippi Negroes above the age of 9 years b}'^ complement fixation tests for 
S 3 philis showed positive reactions in 19 3 per cent of all males and in 18 per cent 
of all females examined The rates of infection in the various age groups reach 
a maximum between the ages of 30 and 39 for both males and females It is 
pointed out that the positive results probably represent less than the actual amount 
of S 3 phihs in the group The infection rates m this unselected group are roughly 
the same as those discovered at the United States Public Health Service Venereal 
Disease Clinic at Hot Springs, Ark , in a selected group who were seeking medical 
aid for preMously diagnosed venereal disease These data suggest that, from a 
public health and economic point of view% sA'phihs is probably the major public 
health problem among rural ^Mississippi Negroes today 

Authors’ Summarv 

Torulosis or Central Nervous Svstem F B Smith and J S Craw'ford, 
J Path & Bact 33 291, 1930 

A case is recorded, in a w'oman, of fatal granulomatous infection of the brain 
and spinal cord b\ a 3 easthke micro-organism, probably Toinla histolytica 

Authors’ Summary 

The Genus Willia J F D Siirew'Sburv, J Path & Bact 33 393, 1930 
Three species of IVillia and a variety of one of these species have been observed 
under various conditions of artificial cultivation over a period of about eighteen 
months The general conclusions reached from this study are as follows The 
genus can be identified by the followung characters (1) the giant colony grow'th 
on a standard medium such as malt agar at room temperature , (2) the surface 
film growth on aqueous fruit extracts , (3) the sporulation characters, the optimum 
mediums for sporulation being either carrot or prune agar, (4) the absence of 
mveehum Willia possess only feeble proteolytic and saccharolytic powers, but 
are able to produce aromatic ethers m mediums containing sugars The genus 
IS indivisible, although Willia satin mis (Carlsberg) differs from the other two 
species studied in its cultural and sporogemc characters Willia anomala (Chap- 
man) and Willia helgica (Chapman) are closely related organisms, and are possibly 
varieties rather than separate species, although the ascospores of the latter yeast, 
as observed in the present study, are not certainly pileate Wilha are not patho- 
genic for man or for the laboratory animals, and their presence m human morbid 
material is merely accidental Author’s Summarv 


“Influenzal” Encephalitis J G Greenfield, J Path & Bact 33 453, 
1930 

Two cases of acute disseminated encephalomyelitis following “influenza” are 
described One w'as fatal five days and one seven weeks after the onset of 
symptoms The lesions found m the nervous system were of the same kind as m 
the encephalom 3 "ehtis which sometimes follow^s vaccination, smallpox and measles 
These cases are considered to support the view that acute disseminated encephalo- 
mvehtis IS a disease per se, which may be brought on or directed against the nervous 
S3 stem by certain febrile or exanthematous diseases Author’s Summarv 
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Experimental Vaccinial Encephalitis E Weston Hurst and R W 
Fairbrother, J Path & Bact 33 463, 1930 

Vaccinial “encephalitis” can be readily transmitted from rabbits to monkeys 
by the intracerebral inoculation of virulent material, the resulting reaction, which 
IS primarily meningeal, is figured and described No definite evidence has been 
obtained that the vaccinia virus, after intradermal inoculation and subsequent 
general dissemination, is capable of exciting an encephalitis, even when a mild 
trauma is at the time of vaccination or subsequently inflicted on the nervous 
system The histology of postvaccinial encephalitis in man is totally different 
from that of cerebral vaccinia in the rabbit or the monkey, it is highly improbable 
that the vnrus of vaccinia plajs a direct part in the causation of the former 
condition The reaction of the central nervous system to the vaccinia virus is to 
be sharply differentiated from that to the poliomyelitis virus, etc, in that the 
one IS primarily mesodermal, the other primarily ectodermal , the virus of vaccinia 
IS not neurotropic m the same sense as that of poliomyelitis 

Authors’ Sumviarv 

Vaccinial Encephalitis J McIntosh and R W Scarfe, J Path & Bact 
33 483, 1930 

Virulent strains of vaccinia can produce in rabbits a definite meningo-enceph- 
ahtis after intracerebral, intrav’^enous and intradermic inoculation The lesions 
produced are strictly comparable with the visceral lesions in rabbits and with 
those of postv^accinial and postvariolar encephalitis in man 

Authors’ Summary 

Ocular Infection or Rabbit with Spirocuveia Cuniculi A Klarenbeek, 
Ann de I’Inst Pasteur 44 201, 1930 

The inflammatory reaction in the cornea produced by inoculation of Spuochaeta 
cumculi into the anterior chamber of the rabbit’s eye is similar to that from 
inoculations of Spuochaeta palltda The cornea of the rabbit, however, is more 
resistant to the first organism It is not easy to get an infection of the cornea 
after either superficial or deep scarification On the contrary, the inoculation 
of Spu ochaeta pallida into the intact conjunctiv^al sac gives rise to a typical reac- 
tion of the cornea The scleral conjunctiva, on the other hand, and especiallv 
the skin of the upper hd are more sensitiv'e to Spu ochaeta cuniculi than the cornea 
Several times a primary syphilitic lesion in the skin or in the conjunctiva of the 
rabbit has followed cutaneous or subcutaneous inoculation of the upper eyelid 
This sensitivity maj serve to differentiate the two varieties of spirochetes 

Charles Weiss 


Universal Sclerosing Tubfrculols Large Cell Hvpirplasia K INIvlius 
and P Schurviann, Beitr z Klin d Tuberk 73 166, 1929 

On the basis of clinical and anatomic observations of two cases and of reports 
m the liteiature, a particular type of tuberculosis is described The histologic 
entity of this tjpe of tuberculosis is usually a miliary focus of large cell hyperplasia 
which does not caseate, the only form of retrogressive alteration of which is a 
hv aline sclerosis The clinical course is always chronic The following clinical 
varieties belong to this type of lesions the benign miliary lupoid of the skm 
(Boeck), the lupus pernio, the multiple cystoid tuberculous ostitis (Junghng), 
the multiple spina v^entosa of adults (E Fraenkel), a tumor-hke, noncaseating 
tuberculosis of the lymph nodes (Walz), an endurating form of pulmonary tuber- 
culosis (vmn Gebsattel), a noncaseating tuberculous splenomegaly (von Bebsattel 
and M AskanazjO, and a type of ocular tuberculosis, which is first described in 
the present paper The localization of the lesion v^aries greatly The paper is 
illustrated with good photomicrographs tvIa-v Ptv-xtp-w 
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The Influei^ce of Lipoid Solutions on the Growth or Acid-Fast Bacilli 
T Nyren, Beitr z Klin cl Tuberk 73 238, 1929 

A large variety of acid-fast organisms were grown on mediums containing 
various lecithins and cholesterm Lecithin promotes the growth of tubercle bacilli , 
cholestenn does not Tubercle bacilli from cold-blooded animals and acid-fast 
saprophytes are not influenced by lecithin All acid-fast bacilli produce strong!} 
granulated forms on lipoid mediums The addition of peptone promotes the growth 
of all acid-fast bacilli, with the exception of true tubercle bacilli 

Max Pinner 

The Course or Human Tuberculous Infection P Schurmann, Beitr z 
path Anat u z allg Path 83 551, 1930 

This IS the second part of an extensive and intensive study of human tuber- 
culous infection as encountered in 1,000 successive unselected necropsies on persons 
dying at all ages The study was undertaken for the purpose of testing the 
validity of Ranke’s h}pothesis that tuberculous infection runs a fixed cyclic course, 
the succession of stages of which depends on four modes of spread and three allergic 
phases The first part of the study (previously abstracted) dealt with those cases 
m which the spread and generalization of the infection occurred chiefly by the 
hematogenous and lymphogenous paths The present study is based on 387 cases, 
in which the spread was by what may be termed paths of excretion It is a 
study of chronic pulmonary tuberculosis, the essentials of which are the softening 
and caseation of an older focus and its rupture into the bronchial system, with a 
spread of the infectious material within the lung by way of the bronchi These 
two modes are not necessarily isolated manifestations of the infection in any 
given case On the contrary, they usually occur together, but one predominates 
over the other Thus, the person with a generalized infection that runs a pro- 
tracted course may develop a pulmonary phthisis, in which the spread is along 
the broncliial system Conversely, the person with chronic pulmonary tuberculosis 
may exhibit undoubted evidence of the hematogenous spread of the infection, such 
as isolated tubercles in distant organs, or a terminal miliary tuberculosis or 
tuberculous meningitis Although one mode of spread may influence, to a certain 
degree at least, the pathologic process resulting from the other mode, it is in 
the concomitance of the two modes of spread that the author finds his chief 
argument against the acceptance of Ranke’s hypothesis The latter he holds to 
be based on theoretic conceptions and not on demonstrable anatomic facts He 
also can find no morphologic basis for Ranke’s three allergic phases This part 
of Ranke’s doctrine is also held to be highly speculative q rp Schultz 

Influencing the Susceptibility of Mice to Spirochaeta Gallinarum 
Infections b\ Blocking the Reticulo-Endothelial Ststem A 
Pentschew, Centralbl f allg Path u path Anat 47 1, 1930 

Pentschew found that he could increase the time during wLich Spuochaeta 
galhnmum was found in the blood by first giving mice intravenous injections of 
India ink, iron saccharate, and colloidal preparations of gold, silver, and bismuth 
Copper preparations were too toxic Presumably, these chemicals acted either b} 
mechanically burdening the reticulo-endothelial system by a toxic effect on the 
mice or by a combination of these factors Injections of colloidal or soluble bismuth 
preparations seemed therapeutically inert once a spirochetal infection was estab- 
lished Secondary injections of colloidal silver rendered the blood spirochete free 
within from six to tw^elve hours George Rukstinat 
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Involvement of the Salivary Glands in Generalized Miliary Tuber- 
culosis E KiRch, Centralbl f allg Path u path Anat 48 12, 1930 

The salivary glands m six of nine bodies of patients who died of miliary tuber- 
culosis were involved in the disease process The bodies were of eight males 
and one female from 19 to 22 years of age Nine parotids were examined and 
only one showed miliary tuberculosis, of thirteen submaxillary glands six were 
diseased, and of six sublingual glands, two Usually, only one definite tubercle 
was found and this was almost invariably located in the parenchyma rather than 
m the interstitial tissue or capsule Rukstinat 

Ascariasis and Suppurative Pleuritis E Jennv, Schweiz med Wchnschr 
60 266, 1930 

A suppurative pleural effusion that contained eggs of arscarides developed 
on the right side in a boy, aged 16 months, who had ascariasis In the course of 
three months the boy recovered completely The development is explained as 
follows Ascarides entered the liver by waj' of the choledochus On the surface 
of the liver they caused an abscess, which perforated through the diaphragm into 
the pleural cavity But it is also possible that the pleural ascaris invasion resulted 
from a lung stage in the development of the parasites 


Bartonella Canis (a New Cause of Anemia) W Kikuth, Zentralbl f 
Bakteriol 113 1, 1929 

Kikuth describes a new cause of anemia in dogs which belongs to the Bartonella 
group and is named Baitonella cants The parasites are well stained only by the 
Giemsa stain and are coccoid and rod forms which sometimes resemble Battonclla 
bactlhjormts and sometimes Bat tonella muris They pass Berkefeld — N filters In 
normal dogs they cause a slight infection which quickly becomes latent but can 
be activated by splenectomy Splenectomized dogs infected with Baitonella cants 
develop progressive anemia, acute or chronic, which frequently leads to death 
All attempts to cultivate the parasites have been unsuccessful Transmission of 
the disease by fleas has also been unsuccessful The administration of neoarsphen- 
amine leads quickly to a disappearance of the parasites from the peripheral blood 
and to complete healing of the infection Paul R Cannon 


Filtrable Forms of Tubercle Bacilli E Morosowa, Zentralbl f Bakteriol 
113 200, 1929 

The author describes experiments in testing the filtrability of tubercle bacilli 
from tuberculous material and from cultures No tuberculous lesions were found 
in guinea-pigs into which injections of the filtrates had been made Morosowa 
suggests that the important factors in this type of investigation are tlie kinds of 
filters used, the filtration pressure and the reaction of the material filtered Finer 
pored filters must also be used before one can conclude that filtrable forms of 


tuberculosis exist 


Paul R Cannon 


Meningitis Caused by Influenza Bacillus Strunk, Zentralbl f Bakteriol 
113 429, 1929 

Two cases of primary meningitis in nurslings caused by Bacillns mfluenacc 
are described There were no clinical evidences of influenza, but a pure culture 
of influenza bacilli was obtained from the spinal fluid in each case In one case, 
the organisms were also found in the brain, the middle ears and the lungs The 
organisms were unusualh pleomorphic, and were always strongly hemoglobmophihc 

Paul R Cannon 
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Immunology 

Intrarenal Arterial Tubercllin Injections in Normal and Tuberculous 
Monkets, Goats and Swine Esmond R Long, Charles B Huggins 
and Arthur J Vorwald, Am J Path 6 449, 1930 

Distinct renal allergic responses were secured on the injection of tuberculin 
protein into the renal arteries of tuberculous monkeys, goats and swine The 
allergic nature of the response was established by the fact that similar injection 
into normal contiols did not cause injury (eNcept such as occurred from vascular 
occlusion) In the monkeis the lesion produced was purely degenerative, in the 
goats chieflv degenerative but occasionally inflammatory, and m the swine degen- 
erative and of a more inflammatory character than in the goats The inflammation 
m the goats and swnne took the form of an interstitial nephritis The glomerular 
changes observed m a former investigation m which larger dosage of tuberculin 
protein w'as used, W'ere not produced The intensity of renal tuberculin reaction 
did not parallel the mtensitj of cutaneous reaction in this series of animals 

Authors’ Summary 

Brucelln Agglutinins and Brucelline Erttiiema in Veterinarians 
T Forest Huddleson and H W Johnson, J A M A 94 1905, 1930 

Of forty -nine practicing veterinarians, twenty-eight had Brucella agglutinins 
in the blood, but only three gave a history of undulant fever The results indicate 
a rather low degree of pathogenic power of B abor tus V etennarians have 
observed a peculiar erythema on the slnn of the arm following contact with the 
^a§^na of cow'S that have aborted The erythema comes out on the lateral surface 
of the forearm m about twenty minutes Intradermal injection of Brucella culture 
filtrate caused local reaction with constitutional symptoms in veterinarian with 
history of this erythema, indicating hy'persensitneness to Brucella protein 


Influence or Complement on Sensitiveness or Complement-Fixation 
Tests for Syphilis Leon C Ha\ens and Fannie Mae Frank, J Infect 
Dis 47 100, 1930 

The sensitiveness of complement-fixation tests for syphilis can be increased bv 
closer adjustment of the complement to the conditions of the test Titration of 
complement with the addition of inactivated human serum yields a smaller unit 
than when the serum is omitted, owing to the presence of a thermostabile con- 
stituent which can be remo\ed by absorption w’lth yeast Tests of 1,066 serums, 
the unit of complement obtained by titration with serum and antigen being used, 
yielded 45 positive results \vhich w'ere negatne with the standard test Agree- 
ment between the complement-fixation test, the serum unit being used, and the 
Kahn precipitation test was 99 4 per cent, as compared with 95 per cent agreement 
w'hen the standard Kolmer test with the full unit of complement w'as used In 
106 treated patients wnth syphilis, 29 positne results were obtained with the 
standard test, 61 wnth the serum unit and 65 with the Kahn precipitation test 

Authors’ Summary 

Antibacterial Functions or Mucus N E Goidsworthv and H Florey, 
Brit J Exper Path 11 192, 1930 

The authors review the literature of the lytic substance “lysozyme” and its 
importance m natural immunity Lysozvme has been shown to be present m the 
tears, saliva and intestinal and nasal mucosa of various animals, and even m some 
of the members of the legetable kingdom Further experiments are reported on 
the variation m concentration of ly'sozyme m different portions of the gastro- 
enteric tract of certain animals There appears to be no logical explanation for 
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these variations from a standpoint of natural immunity The sain a seems to be 
the most constant source of lysozyme in all animals except the goat Howevei, 
not all air organisms and few pathogens arc inhibited b\" l3S07jme 

-Alfred M Geezer 


VlRbLEXCE, IlIMEMTlt AXD BACTERIOLOGICAL VARIATION IN RELATION TO 

Plague A S Burgess, J Hjg 30 165, 1930 

Experiments to determine the prophylactic efficacj^ of agar-grown laccine, 
broth-grown \a''cine and carbolized spleen pulp vaccine on African pouched rats 
inoculated with small doses of plague culture are described The agar-grown 
vaccine gave a survival rate of 25 per cent the broth-growm -vaccine, 56 per cent 
and the carbolized spleen pulp vaccine, 75 per cent However, the carbolized 
spleen pulp vaccine is not likely to be of practical %alue because of its difficult 
preparation and the undesirable local effects it produces 

Experiments are then described in winch the virulence of B pester was reduced 
by passage through immune or partialh immune rats, and then increased bi 
passage through normal rats High temperatures also decrease the Mruluice of 
the organism No direct correlation between type of colony and virulence ot the 
organism is found 


Antivaccinial Serum C H Andrew es, J Path & Bact 33 265, 1930 

Vaccinia virus could be recovered from a mixture with excess of immune serum, 
even wdien the mixture had stood for four days at room temperature or for twenty - 
four hours at 37 C Nev'ertheless, carefully controlled experiments showed that 
wnth prolonged contact, virus was progressively more and more difficult to recover 
This suggests that a stable antigen-antibody union may' occur m vitro but that 
it is certainly not complete for some davs This idea is considered in relation 
to the fact that antibody is apparently effective in vivo in the course of a few 
minutes Author s Suvimarv 


Specific Antibodv Absorption bv the Viruses or Vaccixia and Herpes 
Wilson Smith, J Path & Bact 33 273, 1930 

Vaccinial and herpes testicular emulsions are capable of absorbing their homol- 
ogous antibodies from immune serums The specificity' of absorption is shown 
by cross absorption experiments in which vaccinia testis failed to absorb out am 
herpes antibodies and herpes testis failed to absorb out any v’accinial antibodies , 
also by' the fact that each virus will select for absorption its homologous antibodies 
from a mixed serum Vaccinia testis emulsion, m which the virus has been 
destroyed by heating at 58 to 60 C for one hour, shows greatly reduced power 
of antibody-absorption Author’s Summvrv 

The Inheritance of the Blood Group Factors G K Kirw vx-Tavlor, 
J Path & Bact 33 313, 1930 

The results of the present investigation are without exception in agreement 
with Bernstein’s theory ol inheritance, the greater part of the work was carried 
out without knowledge of Bernstein’s theory Taken with the v'ery' large number 
of cases collected by Furuhata they' show that the theory of triple allelomorphs 
may' be accepted with considerable safetv It must be admitted that exceptions 
have been recorded, and the possibility of errors in these cases has already been 
considered It is conceivable, however, that some discordant results are capable 
of another explanation Although Bernstein’s hvpothesis admits of onlv' one 
possible formula for group 1 bloods ABBa, it is perhaps possible for mutations to 
occur in this grouping so as to give rise to zygotes having the formulae AB and aB 
Should such a “sport” arise, the probabilitv' vv'ould be that the AB zv'gote would 



ABSTRACTS FROM CLRRENT LITERATI RE 


809 


be fruitless owing to the doubling of the dominants, and only the aB zygote capable 
of reproduction Such a possibility would result in a return to von Dungern and 
Hirszfeld’s original vievs as to the possible offspring of matings concerning a 
group 1 indnidual Even therefore if there is some reluctance to accept Bern- 
stein’s theory of inheritance as definitely proved, there is an enormous amount of 
data in support of the conclusion that no child can possess m its blood (Lattes 1929) 
an agglutmable substance vhich is not present m one of the parents The possible 

medicolegal applications are obvious . , r- 

AuTHOR S SlMM'VRV 

The Role of the SPLEE^ in the Production or A,\tibodies W W C 
Tople\, J Path & Bact 33 339, 1930 

These experiments, as a whole, would seem to lend further support to the 
Mew that the spleen is concerned, not onh in the fixation of antigen, but in the 
elaboration either of antibody itself, or of some intermediate product 

Author’s Summ\r\ 


Morphology or Immunity Reactions or Vascuiar Exdothelilm W 
Ewald, Beitr z path Anat u z allg Path 83 681, 1930 


The importance of humoral reactions in immunity and in the protection of 
the body against infection has long been recognized The importance of participa- 
tion of the true reticulo-endothelial svstem in such immunity and protective 
reactions, especially as related to the formation of soluble immune substances 
and to the phagocytosis of invading organisms, also appears well established In 
recent years, Oeller, Siegmund, Domagk, Hammerschmidt, and others have ascribed 
to the ordinary vascular endothelium phagocytic activity and other important 
properties that are of the greatest importance m the defense of the organism 
against acute infection They have claimed that the participation of the endothelium 
IS demonstrable morphologically To proliferation of periadventitial cells and to 
perivascular infiltration about the smallest vessels, some of the more recent writers 
have ascribed an equally important role m subacute and chronic infections In 
his investigation of the reactions manifested by vascular endothelium m acute infec- 
tion, Ewald used the strain of Corynebactci iiim mui iscptiaim that had been 
employed by Hammerschmidt, who had considered this organism especiallv suited 
to calling forth the endothelial reactions described by him as evidence of the 
participation of the endothelium in the defense of the host At frequent intervals 
following injection of mice the leukocytes of the blood were counted and blood 
smears were examined to detect the occurrence of phagocytosis Beginning with 
the eighth hour after injection, the animals were killed at intervals of from two 
to four hours and tissues taken for microscopic study Injection of the bacteria 
was followed by moderate leukocj'tosis for from twelve to eighteen hours During 
the next eighteen to twenty-four hours the leukocytes decreased to about 4,000 
per cubic millimeter, and underwent a still further decrease to 1,500 and less 
during the terminal hours of the infection Clumps of agglutinated bacteria could 
be detected m the blood at about the twenty-fourth hour, but phagoc 3 dosis was 


not observed until forty hours after infection and later At a much earlier period 
than this, namely from the twenty-fourth hour on, phagocytosis of the clumped 
bacteria by the reticulo-endothelial cells of the liver and spleen was evident The 
morphologic endothelial changes described by others were not seen Ewald con- 
cludes that the most important and the most immediately available protective 
weapons against infection are the humoral and cellular mechanisms of the blood 
These lead to agglutination of the bacteria, which process is preparatory to the 
phagocytosis of the bacteria by the leukoc 3 'tes and by the reticulo-endothelial cells 
of the liver and spleen His experiments offered no support to the view that 
phagocytosis of bacteria by ordinary vascular endothelium is important or to the 
view that there occur in the endothelium morphologic changes that may be inter- 
preted as indicating a participation of such endothelium in the immunit 3 ' reactions 


of the body 


O T Schultz 
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An Apparent 0-Groep in a Child of an AB-Parent E Worsaae, Klin 
Wchnschr 9 938, 1930 

The author found tlie conditions stated in the title and absorption eNperinieucs 
showed that the child had small quantities of A receptor Subsequent tests 
demonstrated agglutination bj-^ a high titer A serum The agglutination test alone 
is insufficient to exclude a definite receptor, but must be checked bj an absorption 

Althor’s Summary 


The Mechanism of iMMUNm Against Tubercliosis in Rats I J Golden- 
berg, Ztschr f Tuberk 55 125, 1929 


Although rats have a strong resistance against tuberculous infection, tubercle- 
like lesions can be demonstrated in them following inoculation of bacilli The 
extent of these lesions depends on dosage, site of infection and on the strain and 
age of the rats The histologic picture of these tuberculoid structures is at 3 "pical 
Epinephrine and blocking of the reticulo-endothehal sj'stem with trypan blue 
diminishes the resistance of rats Avitaminosis depresses the resistance markedly 


Infected rats do not react to tuberculin 


Max Pinner 


The Precipitation Reaction for Active Tubercllosis H Schulte- 
Tigges, Ztschr f Tuberk 55 133, 1929 


This test is less reliable than complement fixation It is less frequentlj’’ positne 
in fa\orable forms of active tuberculosis It is more frequently negatne m far 
advanced cases Its practical value is limited Complement fixation combined 


with red cell sedimentation is preferable 


Max Pinner 


Results of BCG Inoculvtions in Amsterdam M R Heinsils \ \x den* 
Berg, Ztschr f Tuberk 55 401, 1930 

The oral administration of BCG to two hundred sixtv infants showed that 
the procedure is harmless, according to an observation o^er four vears There 
does not seem to exist an> parallelism between skin allergv and immunitj The 
tuberculosis mortality during tlie first two 3 "ears of life in children who had a 
positive Pirquet reaction within the first 3 'ear of life was 6 2 per cent m the 
inoculated group, as compared \\ ith 52 3 per cent in the nomnoculated group 

M \x Pinner 


Immuni2\tion iviTH SAPONIFIED Tubercle B \cili I A V Jenei, Ztsclir 
f Tuberk 55 496, 1930 

Tubercle bacilli were saponified in a vacuum with concentrated alkali This 
antigen had a demonstrable immunization effect on guinea-pigs Gumea-pigs 
that were treated with this antigen showed marked cirrhotic processes, particular^ 
in the liver Evidence is presented to show that the cirriiotic processes are produced 


b 3 " soaplike substances 


AIax Pinner 


The Permeability or the Intestines in Glinea-Pios for Virulent 
Tubercle Bacilli and for the Bacilli in the BCG Vaccine A Saenz, 
Ztschr f Tuberk 56 131, 1930 

Guinea-pigs that received from 1 to 5 mg of iirulent tubercle bacilli bi mouth 
became allergic to tuberculin from thirt\ to fifti da 3 S after the infection Guinea- 
pigs similarl 3 infected with from 10 to 20 mg BCG became sensitne to tuberculin 
from fift 3 to eightY da 3 S after the infection ptvxttc 
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The iNTRACUTANEObS IMMUNIZATIO^ OF RaBBITS UITH BaCTERIA AND 

Er\throc\tes Hvns Gross, Zentralbl f Baktenol 113 452, 1929 

Gross finds that good agglutinating and hemoljtic serums ma> be obtained in 

rabbits bj" mtracutaneous injections Lning, toxic cultures have a better antigenic 

effect than killed or less virulent strains Good results were obtained with typhoid 

and paratyphoid organisms, poorer with djsenterj' and coh bacilli, and none with 

stapln lococci and pneumococci „ m 

P\UL R C'^KXON 


Tumors 

The Incidexce oi Prim\r\ Carcinoma or the Llx’g Pall D Rosahx, 
Am J U Sc 179 803, 1930 

The postmortem incidence ot pnmarj' carcinoma of the lung is steadilj increas- 
ing, and this increase is real and absolute Combined statistics show that from 
1910 to 1919 primarj carcinoma of the lung was disclosed in 0 44 per cent of 
autopsies, and comprised 4 39 per cent of all cancers at autopsy Since 1920, 
primary' carcinoma of the lung has been found m 0 89 per cent of autopsies and 
has comprised 6 98 per cent of all cancers at autopsj Primary carcinoma of the 
lung IS not as rare as was formerty believed Because of its increased frequency, 
the clinician should give this disease serious consideration in differential diagnosis 
in patients of the carcinomatous age presenting puzzling lung sjmptoms and signs 
An early diagnosis will permit accurate prognosis, and in selected cases perhaps, 
surgical therapy ^vuthor’s Sb MM \R\ 

ErrECT OI Roi ntcexization on Cerebellvr Medli i oblastomas Plrcival 
Bviiev, Am J Path 6 125, 1930 

These tumors aie composed of embryonic undifferentiated cells of neuro- 
epithelial origin , they grow with extreme rapidity and are sensitive to irradiation, 
but after a time the cells appear to become radioresistant, according to assumption 
Cases are now reported in which persistent irradiation was practiced after removal 
of the mam tumor, without an> local recurrence, and m which, nevertheless, the 
patients died from mtraspinal or i itracranial extensions It is assumed that the 
cells may become scattered into the arachnoid fluid during operation, hence radia- 
tion should be applied to the entire cerebrospinal system after operative removal 
of these tumors 


LvMPHOS VRCOVIA, WITH InV'OLV^EMENT OF THE CENTRAL NeRV^OES Sv STEM 

Charles Davison and Joseph J Michaels, Arch Int Aled 45 908, 1930 

Twenty-six patients with lymphosai coma admitted to this institution since 1922 
were investigated, seven of w'hom presented neirologic signs and sv'mptoms Four 
of these patients showed signs of compression of the spinal cord The literature 
on this subject reports onlv one case In none of the cases was there a direct 
invasion of the brain or of the spinal cord The svmptoms were due chiefly to 
compression from invasion of the skull, vertebrae or meiinges Inv^asion of the 
cranial cavity took place onlv when the cervical Ivmph nodes were involved, 
and, as observ^ed in our series, involved early Deep roentgen and radium therajij, 
while not a cure for the disease, causes some relief from the svmptoms during the 
first few applications The relief is due chieflj to the recession of the tumor which 
causes compression on the respective organs 'When these enlargements fail to 
respond to treatment, improv^ement in the svmptoms maj^ not be expected For 
a time, however, these patients benefit a great deal bv deep roentgen or radium 
therapy, and at present these are the best forms of palhativ^e treatment 

Authors’ Suvivivrv 
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Hemangioaia or the Uteres E Horgan, Surg Gynec & Obst 50 990, 1930 

There are twent}' cases of hemangioma of the uterus in the literature, and 
of these there are three of the true ca^ernous type, to which the author adds 
one The anterior wall of the uterus contained a typical cavernous hemangioma 
with an aperture in one of the caverns, allowing the escape of blood into the 
uterine cavity From the age of 19 to her present age of 46 years, the patient 
has had six severe hemoirhages Differentiation must be made from hemangio- 
matous Hhvomyoma and telangiectatic hemangioma in the pelvis 

Richard A Lifveadahl 


Strlctere and Histogenesis oi Primarv Carcinoma or the Liver F 
Orsos, Beitr z path Anat u z allg Path 84 33, 1930 

For the two t 3 pes of primarj' carcinoma of the liver that he believes it possible 
to distinguish Orsos prefeis the names malignant hepatoma and malignant 
cholangioma He precedes his minute, detailed and profusely illustrated descriptions 
of three examples of the former and one of the latter by a brief description of 
the regenerated liver cells in a case of acute degeneration and atrophy of the 
liver The malignant hepatoma arises from small interlobular bile ducts and 
forms epithelial tubulai structures like those of the embrj'onic liver Such struc- 
tures b^ differentiation lead to the formation of ceil cords with bile canahculi and 
even of small pseudolobules The blood vessels are like the sinusoids of the normal 
lobule, and the stroma is relatively slight in amount The epithelial cells ina\ 
exhibit functional bipolariti, m that the portion of the cell next to the vessel may 
store fat, whereas the portion next to the lumen of the canaliculus may secrete 
bile The malignant hepatoma grows expaiisnelj^ does not infiltrate peripherally 
and does not invade the Ijmiph channels It metastasizes bv the blood vessels 
The tumor may have a multicentric origin, especiallj m cirrhotic livers The 
malignant cholangioma arises from larger interlobular ducts, the characteristics 
of which It tends to reproduce The amount of stroma is greater The tumor 
infiltrates peripherallv, invades the lymph channels and metastasizes by the latter 
Bile formation does not occur in the tumor tissue Transition forms occur, hovv'- 
ever, between the two tumor tjpes and may be seen in the same tumor The 
cholangioma described was unusual in that the stroma was sarcomatous The 
author does not consider the tumor a sarcocarcmoma or a mixed tumor, but a 
combination neoplasm in which the epithelial and mesenchymal elements arose 
independentlv of each other q qrHiir tz 


The Vvlde of the Mvlignancv Index in the Prognosis of Tumors 
S P Reimann, Beitr z path Anat u z allg Path 84 266, 1930 


In the Kaufinann Festschrift number of Ziegler’s Beitrage, Reimann discusses 
bneflj the facts that speak against the practical value of any scheme of grading 
the malignancy of tumors that is based on supposed quantitative v’ariations in the 
morphologv of neoplasms To test the validity of such a S 3 'stem of grading malig- 
nanc 3 , 100 carcinomas of the mammar 3 ’’ gland operated on at the Lankenau Hospital 
in Philadelpma were divnded into tlnee prognostic groups The histologic char- 
acters taken into account in the classification were the size and staining reactions 
of the tumor cells, the proportion of mitoses, the architecture of the tumor, the 
invasion of Kmphatics and blood v'essels and the reaction of the stroma The 
prognosis thus arriv'ed at w'as compared with the actual prognosis, as determined by 
a follow -up of the cases The former was wrong in 50 per cent of the cases 


Reimann concludes that a prognostic classification based on a mathematic grading 
of histologic characters is not much better than the impression of the degree of 
malignanc 3 ^ that the experienced pathologist receives from his usual examination 


of histologic preparations of tuino’s 


O T Schultz 
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E\tratesticui AR Chorionepithelioma with Gtnekomastia W H 
ScHULTZE, Beitr z path A.nat u z allg Path 84 473, 1930 

Schultze reports a chononepithehoma that arose m a retroperitoneal teratoma, 
and claims it is only the second recorded example of this kind of tumor in the 
male the origin of wdiich m an extragemtal teratoma has been definitely proved 
It IS the seventh case of extragenital chononepithehoma m the male and the third 
example of retroperitoneal chononepithehoma in the male The patient w'as 
22 years old Se\en months before his death, he began to complain of pain m 
the region of the kidnc}" Three months befoie death, the breasts began to enlarge 
Se\en weeks before death, metastases w'ere detected in the lungs roentgenologicall} , 
and colostrum could be expressed Tom the h\ pertrophied breasts He lost weight 
rapidh The tumor w'as retroperitoneal and extended from the diaphragm to the 
sacral promontorj It contained tw'o kinds of malignant tissue, chononepithehoma 
and medullarj' carcinoma, which had metastasized independently of each other to 
\arious organs The chononepithehoma metastasized chiefly to the lungs, the 
carcinoma to other organs and especially to the right testis, which had been atrophic 
as the result of hernia Spermatogenesis was absent m the left testis The primary 
tumor contained squamous epithelium and cartilage The glandular portion of 
each breast w'as 5 cm in diameter and 1 5 cm thick Histologicallj, the mammary 
tissue reiealed acinar hyperplasia and active secretion Schultze disagrees with 
Hertzenberg w'ho had claimed that the g\necomastia associated wuth chorion- 
epithehoma is due to a circulating placental hormone derived from the tumor 
Schultze maintains that gvnekomastia is ne\er associated with tumor formation 
unless there is damage to testicular function 


Tubolar \xd Solid Testicular Tumors oi the Ovar\ R Me\ee, Beitr 
z path Anat u z allg Path 84 485, 1930 

Clever describes seien tumors of the o\ary that he considers to be atypical 
members of the tumor group termed by Pick in 1905 testicular tubular adenoma of 
the o\arv The first of the neoplasms is like two previously reported by Meyer, 
in that much of the tissue had the characteristic, well differentiated tubular 
structure of the adenoma described by Pick, but contained also atypical carcinom- 
atous areas In the remaining tumors, the deviation from the tubular character 
was greater and the tumors contained solid carcinomatous areas, portions ot 
sarcomatous morphology, sometimes tissue similar to that of interstitial cell tumors 
and sometimes areas that resembled granulosa cell tumors All, however, con- 
tained atypical tubular structures that lead Meyer to consider them members of 
the testicular ovarian tumor group It is not necessary to derive such tumors 
from an oiotestis Meyer believes that they may arise from indifferent ambivalent 
cell material that m its proliferation to form a tumor may differentiate into male 
or testicular tissue He ho’ds it conceivable that twin tumor forms, composed 
of both ovarian and testicular elements might arise from such indifferent cells 
The testicular ovarian neoplasms, for which Mey^er proposes the name andreio- 
blastoma, cause varying degrees of virilism of the adult woman The degree of 
change toward the male side in Meyers series was inversely proportional to 
the degree of differentiation of the tumor tissue The changes noted were deepen- 
ing of the voice, hirsutes of the male type and alterations of the sexual psvchology 

O T Schultz 

Metabolism or Leukemic Lvmphocvtes E Peschel, Klin Wchnschr 9 1061, 
1930 

Leukocytes, especially exudate cells, under aerobic conditions hydroly'ze sugar 
into lactic acid In contrast, Peschel noted that leukemic lymphocytes have a pure 
oxidation metabolism, and aerobically are not glycolytic The leukemic cells are 
not tumor cells, according to their metabolism, but rather normal young tissue cells 

Edwix F Hirsch 
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Congenital IMalicnam Nloplasm or the Liv'lr Disseminated Through 
THE PlACENTA F PaRKES WeBER, E ScHWARZ aiicl R HEI LENSCHMIED, 
Munchen med Wchnschr 77 624, 1930 

A woman, 38 jears old, with diffuse and subcutaneous melanotic tumors became 
pregnant, and at cesarian section an apparentl}' normal child with melanotic lesions 
in the placenta was delivered At 8 months, the child vvas admitted to the hospital 
with an enlarged liver and a progressivch developing cachexia It died in the 
eleventh month from the same condition as the mother This is said to be the 
first report of tumor metastasis of mother through placenta and thence to fetus 

A J Kobak 


Medicolegal Pathology 

The Demonstration or Gonococci in Spots for Medicoiegal Purposes 
H Torch, Dermat Wchnschr 89 1558, 1929 

Gonococci may be demonstrated in dried spots of secretion after W'eeks and 
months bv maceration m acidified distilled water followed by staining with the 
combined Neisser-Gram-Pappenheim method 


Determination or Age or Bi ood Spots Schm arzacher, Deutsche Ztschr 
f d ges gerichtl Med 15 119, 1930 

In the determination of the age of blood spots, several factors haAC to be 
considered, such as the mode of development of the blood stain, the absolute 
amount of blood present, the thickness of the bloody area and the physical qualities 
of the object on which the blood spot is found The action of heat, light and 
humidity is also of importance Micro-organisms and fungi may rapidh destroj' 
a blood spot because of their fermentative action Under ordinary circumstances, 
the oxyhemoglobin and reduced hemoglobin are gradually transformed into 
methemoglobiu, hematin and other products, which cause a change m the coloi 
and a decrease in the w'ater solubihtv of the blood spot One notices, therefore, 
that an origmallj dark red blood spot appears first brownish red, then browmish 
or browmish Aiolet, at last exhibiting a dirty graA tint On transparent objects, 
one can spectroscopicallj determine the lanous hemoglobin derivatives But the 
changes m color through aging of the blood spot can also be obsened witli a 
photometer (Pulfiich) The solubihtj of a blood spot is best studied bi the use 
of distilled water a definite amount of dried old blood, dissolved w'lthin a definite 
period of time, can then be calculated b 3 colorimetric or refractometric methods 
The action of light is the mam factor that influences the character and the rapidity 
of the aging process of a blood spot ^ Milosluich 

Use or Powdered Serum-Gi obulin for Blood Grouping P Serfbrjani- 
KOFF and kl Leitsciiick, Deutsche Ztschr f d ges gerichtl kled 15 125, 
1930 

Since fluid serum cannot be preserAed permanently, the authors succeeded in 
preparing a serum-globulin poAA'der aa'IiicIi theA^ recommend as a standard dried 
serum, mainh^ for purposes of determinations of blood groups The amount of 
ammonium sulphate iiecessarA^ to precipitate globulins A'anes for aii}'^ giA'en serum, 
and It is impossible to state individualK its quantitA' in adA'ance 

E L Miioslaaich 

DirrEREXTiATioN Betaaefx Human and Animai Hair Adalbert Schroder 
Deutsche Ztschr f d ges gerichtl Med 15 127, 1930 

Various technical procedures for eNaniination of the cuticula are discussed, and 
a new method, consisting of the printing of hair on the gelatin laj>-er of a photo- 
graphic plate, Avithout destruction of the hair, is described The entire length 
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ot a hair should ahva 3 's be examined, as different structural changes occur in 
various portions of the same hair There are no differences between the cuticular 
structure of human hairs taken from various regions of the bodv The hairs 
of a cat and of a dog are easilj' determined, while those of cattle, horses and goats 
are difficult to differentiate From the shape of the cuticula cells, one is unable 
to distinguish betw^een a hair of a cat and that of other domestic animals On 
account of the large variet 3 of races, the hair of dogs show's greater differences 
111 structure than that of cats The cuticula cells in horses cattle, goats and deer 
exhibit a comparatneb simple arrangement The latest work of Litterscheid and 
Lambardt is anal 3 zed at length and man 3 ' of their important statements relating 
to diagnosis of hair are contradicted One is able to differentiate positively between 
a human and an animal hair b 3 ' a study of the cuticula m the entire length of the 
hair The cuticular structure (nariow' www lines) found in the basal portion of 
a human hair is present only at the apical end of an animal hair In examining 
hairs III their entire length, human hair can be positnely identified by its delicate 
surface structure, the hair of a deer by an absence of such a structure in the 
apical third The hairs of dogs and cats can be differentiated from those ot horses, 
cattle and goats because elongated cell forms are not present in the hair of the 
latter animals Howeier, it is impossible to distinguish between a hair of a dog 
and that of a cat, due to the great similarit 3 in their structure The same is true 
in tr 3 ing to differentiate separately betw'een the hair of horses, cattle and goats 
If one examines onb' a part of a hair, a definite diagnosis is impossible Should 
the examined section of liair disclose the nresence of elongated cellular forms, one 
can only deduct that it is hair of a cat or a dog p ^ Milosi v\ ich 


BUL13A.R P\RAL\SIS FOLLOWING IX'JECTIONS OP CoCAINE-EpINEPHRIXE E 
ScHLiT, Deutsche Ztschr f d ges gerichtl Med 15 149, 1930 

A man, aged 65, received injections of a 3 per cent procaine h\drochloride 
solution containing epinephrine for the extraction of teeth, four times wathm six 
weeks He suddeiib' commenced to show the clinical picture of bulbar paralysis 
An almost identical case w’as described 63 Hememann It is assumed that 
epinephrine might have increased the blood pressure, leading to a rupture of the 
small atheromatous vessels wathin ihe medulla oblongata, or that the injected drug 
produced a spasmodic contraction of the blood vessels with subsequent ischemia 
and gradual necrosis of the corresponding medulla rv structures 

E L Miloslwich 

Fractlre or the Epistrophels H Durcr, Munchen med Wchnschr 
76 1406, 1929 

A laborer, aged 26, who fell down a flight of stairs while carrMUg a tub on 
his back, w'as able to work for three da 3 's thereafter, although he experienced 
difficulty in moving his neck, chills and fever dei eloped Because of pain in 
the right side of the head a mastoid operation w'as performed and a thrombosed 
sigmoid sinus discovered Thereafter the riglit jugular vein was ligated near 
Its bifurcation, and subsequently the right e 3 e w'as enucleated because of a purulent 
panophthalmitis Death occurred forty-two da 3 's after the accident, and at 
autopSA a partiallv healed fracture of the right arch of the epistropheus was found 
The bone fragment w'as displaced to the spinous process of the third cervical 
aertebra and w'as carious The presumed course of events w'as a fracture of 
the epistropheus, followed bj' a hematoma w'hich became infected and led to 
thrombosis of the jugular ^ein The process extended to the right arm and 
resulted in multiple abscess formation in both the pulmonary and the scstemic 
circuits because the patient had a patent foramen ovale 

In a second case reported b 3 Durck, the fracture mvohed the dens of the epi- 
stropheus of a girl, aged 18 In this case death occurred shorth after the patient 
had injured her neck w’liile dancing At autopsi' the upper portion of the dens 
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was adherent to the ligamentum trans\ersus atlantis The inferior surface showed 
evidences of a healed fracture, and subsequent dislocation of this part of the 
dens had caused myelitis A historj’- of mjur}' to the neck at the age of 11 jears 
explained the unusual postmortem incture on a basis of an epiplnseal separation 

of the dens GroRCc Rokstixat 


“Golden Hair” F Krutssox, Acta radiol il 78, 1930 

The roentgen examination of the skull of a man, aged 34, show'ed in the scalp 
man}" fine threadlike shadows, a few' millimeters m length and of metallic densit} 
These shadow's w'cre distributed closely o\er the area where the hair grows The 
patient had been bala since his nineteenth }ear, and m 1918, about 2,000 tufts 
of hair on gold threads had been nisei ted into the scalp, but these hairs disappeared 
completeh within the next six months The golden roots remained 


Technical 

A Nrw' Interpretation or the \an ncN Bergh Revction Hir\m F 
SviDER and John G Rein hold, Am J M Sc 180 248, 1930 

The type of direct \an den Bergh reaction obser\ed m serum depends on the 
concentration of bilirubin In the cases here reported an immediate \an den Bergh 
reaction A\as associated with a high 'cterus index and a delayed van den Bergh 
w'lth a low icterus index The van den Bergh reaction changed from negatne 
to delayed, then to biphasic, and finall} to immediate as increasing amounts of 
bilirubin were added to human serum Dilution of a jaundiced serum W’lth norma’ 
serum changed the van den Bergh reaction of the former from immediate to 
delayed The temperature of the reacting materials w'as shown to be an important 

Authors’ Summary 

Silver Staining oi the Exdoxeurial Fibers op the Cerebrospinal 
Ner\es George F Laidlaw', Am J Path 6 435, 1930 

The endoneurium consists of longitudinal fibers and a closely fitting argyrophil 
w'eb The distribution of the w'eb is described together w'lth the silver technic 
necessarj for its demonstration Author’s Summary 

A Further Modification or del Rio-Hortega’s Method or Staining 
Oligodendroglia Wilder Penfield, Am J Path 6 445, 1930 

The method described here has been found particular!} useful m staining the 
oligodendroglia of the retina, nene head and optic ner\es Microglia is also 
stained w'lth var}'ing success by this method Author’s Sumaiara 

Reticulum A New' klETiiOD or Demonstration James F Rinehart, 
Am T Path 6 525, 1930 

A new method of metallic impregnation is detailed w'hich yields complete 
impregnation of mesench}mal, reticulum and collagen fibrils An adequate poh- 
chrome counterstain may be superimposed on the impregnated tissues The 
mesench}iml cells possess a rich delicate fibrillar c}toplasm, the fibrils are readih 
impregnated b} the method emplo}ed Morphologic support is given for the 
generally accepted concept that capillaries are formed in situ bv a direct differen- 
tiation of the inesenchAme This differentiation of capillaries in the mesench}ine 
IS of a \er} simple character The capillary endothelial cell remains in the embr }0 
as a fiber-producing cell and this property and capacit} persists into the mature 
organism Both reticulin and collagen are fiber products derued from a common 
fibrillar mother substance and are undoubted!} chemicalh similar Reticulum 
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fibers are demonstiated in capillaries in a wide variety of tissues, sufficiently wide 
to justify the concept that they are of universal occurrence in the capillarj endo- 
thelium Othenvise stated, reticulum may be identified as the fiber product of 
capillary endothelium Sinvlar fiber substance is present in the endothelial and 
reticulum cells of the lymph nodes These cells, as the capillary endothelial cells, 
are little diliferentiated, direct descendants of the mesenchjme Reticulum fibers 
are also present m the mtersinusoidal or so-called reticulum cells of the splenic 
pulp and line the sinusoids of the liver Reticulum fibers are a little changed 
descendant of the mesenchymal fibers Brief evidence is presented fa\ormg the 
abilit} of reticulin to be transformed into collagen Reticulum is the most wide- 
spiead and important supportive substance n the body It is the scaffolding of 
cells and cell units It serves the double purpose ot microscopic cell support and 
the lining of capillary Aascular channels identifjmg reticulum with the 

capillarj endothelium and obtaining sufficiently clear sections, the finer structure 
of the capillary bed is revealed Reticulum fibers form the immediate lining of 
capillaries and minute retici lum-lined spaces are shown evtendmg between and 
connecting the small capillaries as seen m ordinary sections Such channels are 
considered to serve normally for the transfer of elements contained in the plasma 
of the blood and to be capable of enlarging or “opening up” under effective stimulus 
to a caliber sufficient to convey corpuscular elements The endothelial reticulum 
IS identified w'lth the basement membrane in the kidney, pancreas, suprarenal and 
gastric mucosa, this probably applies to basement membranes in general 

Author’s Summar\ 

Preservation or Supramtal Staining in Paraffin Sections Claude E 
Forkner, J Exper Med 52 379, 1930 

A simple, rapid method for staining all the supravitally stainable cells m the 
body, as m supravtal preparations with neutral red, is described, together wnth a 
method for faithful preservation of the dve in paraffin sections The essential points 
of the technic are, first, to secure the reaction of cells to neutral red which corre- 
sponds to the so-callcd supra\ital technic, involving the reaction of onlj those 
substances w'hich respond to the dve w'hile the cell is living, and second, to preserve 
the stain through the processes of fixation, embedding, and counterstammg 

Author’s Summara 

RiVpid Extraction of Bacteria ba Percussion of Frozen Cells J M 
JoHLiN and Roa C Av^ery, J Exper Med 52 417, 1930 

A method is described for rapidly obtaining fresh extracts of micro-organisms 
by percussion of the frozen cells Filtrates giving the biuret reaction and yielding 
heavv precipitates on the addition of acetic acid were obtained from the washed 
cells of cultures of 3 east, hemolytic streptococcus, pneumococcus. Bacillus coU, 
B xciosit B diphtheiiae and the bacillus of bovine tuberculosis 

Authors’ Summara 


Differentiating Bovine and Human Tubercle ba Intracutaneous Injec- 
tion IN Rabbits T Toda, Ztschr f Tuberk 55 302, 1930 

Of the culture to be tested, 0 00001 mg in 0 1 cc is injected mtracutaneoush A 
knowm bovine culture of high vnrulence should alw'avs be used as a control m each 
animal Injecting one strain into the skin of one leg, three unknown cultures can 
be tested in one animal simultaneously A caseous tuberculosis develops m the 
regional lymph glands if a bovine culture is injected, this nev^er occurs with human 
strains Bovine strains make large and persisting ulcers 111 the skin , human strains 
produce small and healing primary infections AIax Pinner 



Society Transactions 


PHILADELPHIA PATHOLOGICAL SOCIETY 
Rcgitlai Alectiufj Ocl 9, 1930 
Y H Moox, MD, Vicc-Pi csidcut in the Chau 

Jb\T\l’I^^\L Tumok Waltlr PRcrM \a, Washington, D C 

A bo 3 , aged 13, complained of lieadache and vomiting 1 lie margin of both 
disks was blurred, and the rate of the pulse was 48 per minute A week after 
the onset the patient became somnolent, and complained of tinnitus and diplopia 
He staggered somewhat to the right, and movement m the right leg i\as slightlv 
incoordinate The svmptoms cleared under dehjdration, but returned when the 
intake of w'ater w’as unrestricted The boj' rapidh became stuporous, and a 
bilateral Babinski sign developed Ventriculographj' show'ed hj drocephalus The 
cerebellum was explored, but wnthout disclosing the tumor The decompression 
helped the patient, but tw'o iveeks later convulsions developed, and death tollow'cd 
The entire illness lasted seven weeks 

The tumor w'as lobulated and arose from the roof of the third ventricle close 
to the pineal gland It distended the ventricle markedl}' and pressed down on 
the tectum of the midbrain The pineal bod}' was unchanged Histologicallj', 
the tumor was epithelial there weie some rather large cavities lined bv cuboid 
epithelium sometimes ciliated and containing colloid material There were also 
some fairly typical epithelial pearls Other parts of the tumor w'ere more solid 
with little stroma and show'ed the structure of adenocarcinoma w'lth large hvper- 
chromatic nuclei and many mitotic figures There were some areas of necrosis 
and hemorrhage 

It IS believed that the cjstic portion of the tumor was congenital, and that 
the malignant portion when once started, developed rapidly from it The origin 
was presumablv ependjmal 

Trax'sviissiox’ or Lwipnoin Leukeviia or klict. J Forth and AI Strlviia 

Spontaneous leukemia in a white mouse was transmitted bv intravenous inocula- 
tions in eight and in another case in fiv'e, successive passages The leukemia 
produced bv transmission was preceded bj' an aleukemic stage m which the h'mph 
nodes and the spleen were considerably enlarged In films of the blood leukemia 
IS first recognized bj the relative high percentage of immature F'mphocvtes The 
evidence obtained in studies of transmissible leukemia (Snj'ders, Richter and 
McDowell, and Korteweg) suggests that it is a neoplastic disease, and one funda- 
mental problem of leukemia appears to be how immature leukoc\tes become 
neoplastic Leukemic cells when introduced into the vein of mice of any age 
disappear from the circulation and multiplv in hmphoid and other tissues favorable 
for their growth until the mechanism that tends to keep the number of leukoevtes 
at a certain level is ov'ercome 

Eicon Morpholocv ix Lvviphatic Leukemia oi Micr Max M Struviia 

The cell predominating m the blood of mice suffering from Ijmphatic leukemia 
IS a large but apparently matui e Iv mphocyte Immature cells wdneh v ar\ from 
5 to 25 per cent, closely resemble the Ijmphoblasts found in the blood of human 
beings, but are much more difficult to identif}' The nucleus of these immature 
h mphoev tes m mice hav'e less distinct nucleoli and occasionally possess small 
azurophilic granules, which are uiikiiown in the tjpical Ivmphoblasts in human 
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beings In general, azurophilic granules arc more prominent m the hmphocvtes 
of mice than m those of man 

The prolimphoci-tes, although present, do not occur in large numbers, and 
apparently have less significance than they do in cases of lymphatic leukemia 
111 human beings Poh chromasia is both intense and common, but nucleated red 
cells are rare Immature granulocytic cells are common, but at present it is 
not possible to state whether the\ are increased above normal 

The Roll oi Inpection in Gingimtis Roli rt A Keilty, Washington, D C 

I would emphasize the fact that bacterial infection and protozoal infestation 
play a most important part in the initiation and progression of gingival changes 
These gingival changes are of real importance, since they lead to much suffering 
and occasionally to death in the acute phases and to the unnecessary loss of teeth 
in the chronic phases The gingivae are a possible focus of infection, this 
point IS almost completelv neglected by physicians It has been shown experi- 
mental!} by Cook that elective localization by streptococci from the gingivae 
IS important 

The bacteriologic problem is complex, and many organisms commonly present 
have never been obtained in pure culture This offers a prolific field for the 
bacteriologist, but conclusions must be controlled by intelligent dental conceptions 
The problem as a whole belongs to the dentist, and I have found that when a 
cooperative spirit exists, results have been obtained by treatment that could not 
be gained b} any other method or means so far advanced The results of treat- 
ment based on these conceptions have been a great aid in evaluating the importance 
of the role of infection in gingivitis 

The infectious organisms present in the gingival sulci about the necks of 
teeth are a most, if not the most, important single factor m the etiologv ot 
inflammator} conditions from acute to chronic phases, which we have classified 
under the inclusive term of gingivitis 

Three Umjslal T'iPrs or Congenital Cardiac Anomalies S Bellet and 
B A Golley 

The first case w'as that of an infant w'ho lived but twelve houis This case 
presented multiple, rare, congenital cardiac anomalies The aorta was atresic, its 
lumen measuring from 2 to 3 mm in circumference as compared to that of the 
pulmonary artery, w^hich measured 17 mm The left ventricle w'as aplasic, and 
its walls were markedly hypertrophied Both the ventricular septum and the fora- 
men ovale were closed The left auricle, like the left ventricle, was diminutive 
There w'as a subendocardial fibrous scar in the w'all of the left ventricle, involving 
about one half of the thickness of the wall The branches of the coronarv 
arteries w'ere the seat of sclerosis The theories of the mechanism of production 
of these anomalies and their frequenev were discussed 

The second case was that of an infant wdio died at the age of 7 months 
This case showed complete (true) transposition of the arterial trunks (Rokitansk\, 
t}pe B), patent ventricular septum, pulmonary stenosis with bicuspid pulmonarA 
valve and hypertrophy of the right ventricle 

The third case was that of an infant wdio died at the age of 4 months This 
case showed that combination of congenital anomalies know'n as the tetralogy of 
Fallot, with pulmonary atresia, dextroposition of the aorta, patent -sentncular 
septum and hypertrophv of the right ventricle 



Book Reviews 


Tr\um\, Disease Compe\satioa A HA^DBOOK or Their Medico-Legal 
RELATIO^ s B} A J Fraser, MD, Chief ileclical Officer, Workmen’s 
Compensation Board, Winnipeg Price, §6 50 Pp 524 Philadelphia F A 
Davis Conipani, 1930 

Anj phjsician vho treats a patient with an indiistnal iiijur} ina}’- be called on 
to express an opinion of the causation of disability bj the injury or of the degree 
of permanent disabihtj' that maj result from an iiijurj the compensatable character 
of which IS admitted Anj' pathologist w’ho makes a necropsj on the body of a 
workman who dies following an industrial injurj, or wdio helps to establish a 
diagnosis bj means of laboratory examinations, maj be required to express an 
opinion of the relation betw'cen cause or injurj and effect or disease and death 
Workmens compensation, a principle wudel}' adopted throughout the civilized world, 
presents problems that are important to both society and the medical profession, if 
justice IS to be done to both emplo 3 ed and emplojer Fraser has discussed some 
of these problems m the book at hand 

The medical reader wull probably find the first chapter the most interesting 
m the book, in that it discusses matters not included in the usual medical text- 
books, such as the principle of w’orkmen’s compensation, the definition of accident, 
the relation of accident to employment if the injurj' sustained is to be compensatable 
and the relation of the injury to subsequent disease if an aw’ard is to be made 
tor the latter The underlying principle of w'orkmen’s compensation is that loss 
of w'ages due to inabilitj to work caused bj' injury sustained m emplojmient is a 
direct charge against operating and manufacturing costs and is to be paid to the 
injured w'orkman or his dependents The cost of medical care and the expense of 
burial constitute part of the compensation award Occupational disease falls within 
the scope of w'orkmen s compensation onh' when specificallj protided for bj statute 

No technical legal definition of accident as related to w'orkmen’s compensation 
exists Unexpectedness, suddenness and lack of intent or design are essential 
qualities of compensatable accident Distinct from tlie accident is its result, the 
injury that causes loss of wages tnrough inability to work The accident must 
arise out of and in the course of the emploj^ment there must be a causal con- 
nection betw'een emplojment and accident “Accident might arise out of the 
emplojmient, but not be in the course of the emplojment It might occur in the 
course of the emplojment but not arise out of the emploj'ment Accidental injurj 
to attach liabiliti to the emploj'er must combine both elements ’’ The injured 
w'orkman must gn e notice of his accident wuth n a reasonable time of its occur- 
rence If physical impairment, w'hich has not been incompatible wuth emploj'ment, 
IS aggravated bj^ industrial accident, the resulting condition is compensatable Thus, 
the loss of a blind eje, which had not interfered with previous employment and 
w'hich had to be removed because of industrial injurj% has subjected the emplojer 
to a compensation award because the disfigurement interfered wuth obtaining other 
gainful occupation Continuing incapaciti for wmrk due to effects of an injury that 
might be overcome by operat’on maj’^ not be compensatable if the employee refuses 
to submit to operation Refusal to submit to operation is held to be reasonable if 
there is substantial doubt of the successful outcome of the operation or if the 
latter endangers life The opinion of the workman’s owm phjsician, if contrary to 
supposedK e\en more competent opinion, has been held to constitute reasonable 
ground for refusing to submit to a corrective operation If continued incapacity 
for w’ork is the result of improper care and treatment, the emploj'er is relieved 
of liabilit\, provided he can clearty establish that the mcapacitv is the result of 
negligent treatment 
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Some of the most difficult problems in the adjudication of claims for com- 
pensation are those that arise from the allegation that incapacitating disease is the 
result or sequel of accidental trauma The onset of dementia paraljtica or tabes 
dorsalis or the failure of a traumaticall}'- fiactured bone to unite because of pre- 
viously unrecognized s^phlhs furnishes frequent examples of such claims It is not 
necessary to establish that the accident was the sole cause of the disease, but onb^ 
that it was in all probabiht}" a contributing factor The fact that trauma may be 
admitted to be an etiologic factor in the disease under consideration is not sufficient , 
it must be shown that the trauma was probably a factor in the particular case under 
adjudication There must be a direct sequence or march of events from accident 
to the disease alleged to be the sequel of the accident Suicide ma}' be the basis 
tor compensation, under the theory that the person who kills himself is insane at 
the time, but it must oe shown that the insanUy is probably the direct result of 
the accident, either through injury to the biam o’* through mental shock 

In a briei discussion of medical evidence, Fraser states that such evidence may 
be questioned, added to or o\erthrown so long as the case is still open and an 
award has not been made A medical witness must attend if properly subpenaed 
If he fails to do so, he is in contempt of court and also becomes liable to a civil 
suit for damages instituted bj' the side which subpenaed him Medical testimonj' 
IS privileged and the medical witness does not la3’’ himself open to suit for slander 
by any statements made >vhile testifjung So long as the medical witness testifies 
only as to the facts in the case he is not an expert, w'hen asked to express an 
opinion on a medical matter, he becomes an expert wutness 

The bodj of the volume consists of nine chapters that take up seriatim the 
larious organ systems and discuss the role of accident in tlie etiology of the dis- 
eases, not injuries, of the systems The subject matter is largely a compilation 
from standard books The \alue ot the work would have been greath enhanced 
bv less generalization about the relation of injury to disease and by more specific 
statements of diseases in which compensation had been allowed because a causal 
relationship of injurj’- w'as accepted 

The penultimate chapter, entitled “Occupational, Malignant, Glandular and 
Infectious Diseases, ’ is of similar character to the preceding chapters and presents 
little precise information that might help in determining the compensatabihty of 
the conditions discussed 

The final chapter gives the percentage rating schedule for permanent disability 
in use in Canada and considers the factors that enter into the rating of permanent 
disability It is pointed out that while more or less exact figures ma\ be given 
for injurj"- to tissue and loss of lunction certain imponderable factors deser^e equal 
consideration Youth and adaptabilitj, the skill required in the w'ork done and 
phj'sical disfigurement that maj" decrease the workman’s value m the labor market 
larj' m each individual case 
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Die Globuline Von ]Mona Spiegel-Adolf Assistentin am Institut fur medi- 
zinische Kolloidchemie der Umversitat Wien, mit 68 Abbildungen und 300 Tabellen 
Price, unbound, 33 marks bound, 35 marks Pp 452 Dresden Theodor 
Stemkopff, 1930 

A Textbook or H^cienl Bv J R Currie, MA (Oxon), AID (Glas), 
DPH (Birm) A'l A , AI R C P (Edm), Professor of Public Health in the 
University of Glasgow Price, 88 50 ne^ Pp 844 New York William Wood 
& Companj, 1930 

A Text-Book or Histoi og\ Bj Alexander A Alaximow, Late Professor 
of Anatom}^ Unnersitv of Chicago, Completed and Edited bv William Bloom, 
Assistant Professor of Anatomv', University of Chicago Price, cloth, S9 Pp 833, 
with 604 illustrations, some in colors Philadelphia W B Saunders Companv, 
1930 

AIedical Department, United Fruit Companv, Eighteenth Annual 
Report Pp 451 Boston, 1929 

Transactions of the AIassachlsltts AIedico-Legal Societv Organized 
October 1, 1877 Volume 6 Pp 211 Boston Alassachusetts Aledico-Legal 
Society, 1929 

UEBIR die AKUTE end CHROMSCHE GELBE LeBI RATROPHIE mit BI SOMirREK 

Berucksichtiuung hires epidemischen Auetretens in Schweden im Jahre 
1927 Von Prof Dr Hilding Bergstrand, Stockholm Price, 14 marks Alit 68 
Abbildungen im Text und auf 2 Farbigen Tafeln Pp 114 Leipzig Georg 
Thieme, 1930 

J George Ad ami, Vice-Chancei lor or the Universitv or Liverpool 
1919-26, Sometime Strathcona Proeessor of Patholocv AIcGill Univer- 
sitv, AIontreal a Memoir By Mane Adami, together with Contributions 
from others, his friends Introduction bv Sir Humphrej Rolleston Bart, G C V 0 , 
KCB,MD Price, $3 50 Ppl79 New York Richard R Smith, Inc , 1930 

Allergie nrs Lebfnsaitfrs mr bosart’gen Gfschwulste Von Dr 
Clemens Pirquet, O O Professor an dei Umversitat AVien Price, unbound, 23 
marks, bound, 25 marks Mit 142 Abbildungen und 1 lafel Pp 170 Leipzig 
Georg Thieme, 1930 

AIiwcina Finnica v Anno AICMXXIX Edidit Societas Aledicorum 
Fennica Duodecim, Auxilio Professoris Ordm Univ^ersitatis Gosta Becker 
Redigenda Curavit AI I Kentele Pp 174 Helsingfors, 1930 

The Pvthologv of Diabetes Mellitus By Shields Warren, AID, 
Pathologist to the New England Deaconess Hospital, The New England Baptist 
Hospital and the Huntington Alemorial Hospital, Boston, Director of Alassa- 
chusetts State Tumor Diagnosis Service, Instructor m Pathology^ Harvard 
AIedical School, Boston Price cloth, $3 75, net Pp 212, with 83 engrav mgs 
and 2 colored plates Philadelphia Lea & Febiger, 1930 

Intestinal Tuberculosis, Its Importance, Diagnosis and Treatment 
A Studv of the Secondarv Ulceraiiv^e Tv PE By Lawrason Brown, MD 
Consultant, and Homer L Sampson, Roentgenographer, The Trudeau Sanatorium 
Saranac Lake, N Y Second edition Price, cloth, $4 75, net Pp 376, with 122 
engravings and 2 colored plates Philadelphia Lea & Febiger, 1930 

Bijdrage Tot de Kenms van de Osteomvfi itis Bacillosa Bubaiorum 
Door F C Kraneveld, Bacterioloog aan het Veeartsemjkundig Institut Veeart- 
senijkundige Alededeeling no 71 Pp 179 Utrecht Schotanus & Jens, 1930 
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EXPERIMENTAL LESIONS OF THE BRAIN 
FROM CARBON MONOXIDE - 

C B SEMERAK, MD 

CHICAGO 

AND 

L H BACON, N D 

SAN BERNARDINO, CALIF 

At about the same tune, and working independently, we made expeii- 
ments to asceitain the effect of caibon monoxide on the central nervous 
system of animals’^ To avoid ovei lapping considerations of the hteia- 
ture, it seems best to combine the two reports 

Accidents and deaths due to inhalation of carbon monoxide date 
back to antiquity Some of the clinical symptoms and pathologic changes 
were reported as eaily as the eighteenth century In an extensive 
compilation of the hteratuie, Lewin " claimed that Tioja in 1778 fiist 
described the cheiry led coloi of the blood in carbon monoxide poison- 
ing and that Piorry in 1826 also called attention to this Beinaid“ 
demonstrated this phenomenon m his classes at the College de Frange, 
from 1847 to 1857 Since that time a Aoluminous literature has accu- 
mulated on this subject, especiallv as regaids its clinical manifestations 
and morbid anatomy 

Profound disturbances of the peripheral nerves and cential neivous 
system following poisoning with chaicoal fumes and illuminating gas 
have been known for a long time, and in many leviews and monogiaphs 
the early obseivations are mentioned The symptoms are of such 
diveise conditions as amnesia, localized paialyses, hemiplegia and com- 

* Submitted for publication, June 27, 1930 

* From the Norman Bridge Pathological Laboratorj’-, Rush Medical College 

1 The experiments performed by one of us (C B S ) were aided by a 
grant (no 109) from the Committee on Scientific Research of the American 
Medical Association 

2 Lewin, L Die Kohlenoxydvergiftung, Berlin, Julius Springer, 1920 

3 Bernard, Claude Legons sur les substances toxiques et medicamenteuses. 
Pans, 1857 

4 The following are frequently cited 

Bourdon These sur les troubles nerveux consecutifs a I’empoisonncment par 
CO, Pans, 1843 

Siebenhaar and Lehmann Die Kohlenoxy d\ ergiftung, Hire Erkenntnis, Ver- 
hutung und Behandlung, Dresden, 1858 

Friedberg, H Die Vergiftung durch Kohlendunst, Berlin, 1866 
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plete dementia The}^ may follow the poisoning immediatel} or may 
appeal many days oi weeks latei Such sequences of gas poisoning, 
howevei, are lare They occui in only a few of the many who aie 
poisoned with caibon monoxide 

The pathologic changes lepoited as occurring m the organs in men 
and animals after carbon monoxide asphyxia are innumeiable Peteison 
Haines and Webstei ’ summaiized the appearances in the human bod} 
as follows Bright patches in the skin, pulmonaiy edema and bright 
led fioth in the air passages, the gastiic and intestinal mucosa ma} 
also show small punctifoim hemoiihages, occasionally a laige hemoi- 
ihage in the gieat omentum and leptomeninges , multiple punctifoim 
hemoiihages and softening of the cortex and lenticular nuclei, notably 
in the two internal segments, kidneys may show fatt\ degeneiation 
and neciosis in the convoluted tubules Furtbeiinoie there have been 
lepoited such changes as the following dilation of the heart with 
the blood changes of piogressive peinicious anemia (Koren ®) , exten- 
sive neciosis of the myocardium (Tesseraux”) , unilateral and bilateral 
gangiene (Albeiti,® McLean,® Biiggs^®), and multiple sclerosis 
McGurn and AltschuH® repoited vasculai lymphocytic infiltration of 
the cential nervous s}stem in four women who were asphyxiated in a 
burning theatei 

The conspicuous changes in the biain when death takes place soon 
aftei poisoning with illuminating gas, or caibon monoxide m some 
othei form, aie hypeiemia, multiple small hemoirhages and the bright 

Becker, E Ueber Nachkrankheiten der Kohlenoxydvergiftiing speciell iiber 
einen imter dem Bilde der multiolen Sclerose des Ceiitralnervensvstems 
verlaufenen Fall, Deutsche ined Wcbnschr 15 513, 1889, Zur Lehre von 
den nervosen Nachkrankheiten der Kohlenoxj'dvergiftung, Deutsche med 
Wchnschr 19 571, 1893 

Sachs, W Die Kohlenoxydvergiftiing, Braunschweig, 1900 

Sibelius, C Die psvchischen Storungen nach akuter Kohlenoxj'dvergiftung 
Monatschr f Ps 3 'chiat u Neurol 18 39, 1905 

5 Peterson, F , Haines, W S , and Webster, R W Legal Medicine and 
Toxicology, Philadelphia, W B Saunders Company, 1923, vol 2, pp 313-314 

6 Koren, A Tre tilfaelde af akut forldbende pernici^s anaemi inden samme 
husstand, Norsk mag f laegevidensk 52 550, 1891 

7 Tesseraux, H Ueber ausgedehnte Mj^okardnekrosen bei emen Fall von 
Leuchtgasvergiftung, Centralbl f allg Path u path Anat 42 344, 1928 

8 Alberti Ausgedehntes Gangran der Halsmuskulatur und Lahmung des 
rechten Beins nach Kohlenoxydvergiftung, Deutsche Ztschr f Chir 20 476, 1884 

9 McLean, A Carbon IMonoxide Poisoning with Gangrene in Both Legs, 
J ^ M A 56 1455, 1911 

10 Briggs, J E Gangrene Following Carbon Monoxide Poisoning, J A 
M A 73 678 1919 

11 JMcGurn, W J Multiple Sclerosis Due to Repeated Inhalation of Carbon 
Monoxide m Furnace Gas, M Rec 91 149, 1914 

12 Altschul, R Die Enuirkung der Kohlenoxydvergiftung auf das Zer- 
tralnenensistem, Ztschr f d ges Neurol u Psichiat 111 442, 1927 
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pink 01 scarlet color of the blood But if the persons poisoned live 
ioi seveial da}S, bilateial legions of softening are often found in the 
innei segments of the lenticulai nucleus, the globus palhdus Kohsko 
desciibed such bilateral softening of the lenticular nuclei as a charac- 
teristic lesion of caibon monoxide asphyxia Previous to his leport, 
this lesion had already been desciibed by Fiiedberg,^'* and Poelchen 
lepoited symmetiical softening m the aiiterioi part of the lenticulai 
nucleus in twelve brains Hill and one of us leported on the stud's 
of thirty-two brains in which bilateial ischemic neciosis was uiiifoimly 
present In the lecords of the neciopsies made by Dr E R LeCount, 
who obtained these brains, petechial oi punctiform hemoirhages in the 
brain and leptomeninges, stomach, intestines, peritoneum phaiynx, 
larynx and skin aie mentioned These lesions of the biain are almost 
always present when, as stated, death occuis several dajs aftei coma 
from carbon monoxide, and b}'’ many investigators have been regarded 
as pathognomonic foi poisoning with carbon monoxide 

None of the explanations of the action of carbon monoxide has been 
generally accepted The long slender arterioles supplying the lenticulai 
nuclei impiessed Kohsko” so deeply that he advanced the theory of 
ischemia to account for the symmetrical softenings Dilation of these 
arterioles, a slowed blood current edema of the brain, pressure below 
b) the dilated, pulsating carotid arteiies and absence of any othei blood 
supply to the globus palhdus weie all emphasized by Kohsko He also 
believed that the right angle at which the vessels arise fiom the caiotids 
is an additional factoi in causing the depleted supply of blood These 
Auews haA'^e been widely adopted to explain the bilateral symmetrical 
softening of the basal ganglions in carbon monoxide poisoning The 
dilation of blood A^’essels and the atony of the musculature in the walls 
of the arteiioles were demonstrated by Klebs man} years befoie in 
the first careful study of experimental carbon monoxide poisoning 

The theory proposed by Hemecke that carbon monoxide acts like 
a ferment has not found much support A few ha^e suggested that 

13 Kohsko, A Die svnimetnsche Encephaloinalacie in den Linsenhernen 
nacli Kohlenoxydvergiftung, Beitr ? genchtl Med 2 1, 1914 

14 Friedberg (footnote 4, third reference) 

15 Poelchen, R Zur Aetiologie der Gehirnerweichung nach Kohlenowd- 
vergiftung, nebst einigen Bemerkungen zur Hirnquetschung, Virchows Arch f 
path Anat 112 26, 1888 

16 Hill, E, and Semerak, C B Changes in the Brain in Gas (Carbon 
Monoxide) Poisoning, J A M A 71 644, 1918 

17 Klebs, E Ueber die Wirkung des Kohlenoxyd auf den tierischen Organ- 
ismus, Virchows Arch f path Anat 32 450, 1865 

18 Hemecke, W Die Fermentintoxication und deren Beziehung zur Subh- 
niat- und Leiichtgasvergiftiing, Deutsche Arch f khn j\'red 42 147, 1887 
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It may produce encephalitis It has also been suggested by a number 
of investigators that carbon monoxide acts directly on the nerve tissues 
as a tissue poison Haggard/^ m his studies on carbon monoxide 
asphyxia, exjDOsed cultuies of nerve tissue of the chick to a concentia- 
tion of 79 per cent of the gas in vitro, as no effect could be observed 
on the growing nerve cells, he concluded that carbon monoxide has no 
specific effect on nerve tissue, but acts in the body only through the 
asphyxia lesultmg from its combination with hemoglobin 

The recent announcement by Haldane that possibly carbon mon- 
oxide may act on cellular catal 3 ^sts, leplacing oxygen in this respect, 
will probably stimulate inteiest in this theory Closely related to this 
possibility of direct action on tissues is the conception that some tissues 
aie particulail) susceptible to the action of carbon monoxide, being 
especially vulnerable because of physicochemical characteristics that 
they’- possess This theory advanced by the V ogts included the inti o- 
duction of a new term “pathokhse” to define the predilection of the 
globus palhdus But this theory^, as well as the designation to which 
it gave rise, found few advocates, m fact, some investigators are 
definitely'- opposed to the views advanced by*- the Vogts A suggestion 
has recently been made that some parts of the central nervous system 
are much more vulnerable than others to lowered oxygen tension 

The action on the walls of blood vessels to which reference has 
been made (Klebs ^') has alway'S received serious consideration m 
attempts to explain the action of caibon monoxide on the central 
nervous system The frequency in older persons of symptoms that 
first appear some time after the poisoning has been explained by the 
presence in the walls of the vessels of changes due to old age, to 
which ai e added those caused by carbon monoxide McConnell and 

19 Lesser, A Atlas cl genchtl Med 1 144, 1884 Oppenheim, H , and 
Cassirer, R Die Encephalitis, Vienna, Alfred Holder, 1907, p 15 Robert, R 
Lehrbuch der Intoxikationen, ed 2, Stuttgart, Ferdinand Enke, 1906, vol 2 

20 Siebenhaar and Lehmann (footnote 4, second reference) Geppert, J 
Kohlenoxj^dvergiftung und Erstickung, Deutsche med Wchnschr 18 418, 1892 

21 Haggard, H W The Growth of Neuroblast in the Presence of Carbon 
IMonoxide, Am J Phvsiol 56 390, 1921 

22 Haldane, J B S Carbon Monoxide as a Tissue Poison, Biochem J 
21 1069, 1927 

23 Vogt, C, and Vogt, O Zur Lehre der Erkrankung der striaren Sj stems, 
J f Psjchiat u Neurol 25 633, 1920 Vogt, O Der Begriff der Pathokhse, 
ibid 31 242, 1922 

24 Mackay, R P Neurologic Changes Following Carbon jMonoxide Poison- 
ing, J A AI A 94 1733, 1930 

25 Sibelius, C Zur Kenntnis der Gehirnerkrankungen nach Kohlenoxjd- 
vergiftung, Ztschr f khn Med 49 111, 1903 Ruge, H Kasuistischer Beitrag 
zur pathologischen Anatomie der svmmetrischen Linsenkernerweichung bei Kohl- 
enox-sd\ergiftung (12 Falle), Arch f Ps^chIat 64 150, 1921 
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Spiller-® found a maiked calcification in the walls of vessels supplying 
regions in the brain softened from carbon monoxide poisoning The 
patient recoveied for a time after being unconscious for ten hours, 
but about three weeks latei retui ned to the hospital with bilateral motor 
S3miptoms, intense spasticity and slight er3dhematous eruption of the 
face Feeding with a tube was necessary because of spasticity of the 
deglutitor3’- muscles The vessels with calcified walls weie within 
the necrotic inner segment of each lenticulai nucleus Others have also 
commented on the calcium deposits m the arterial walls as an effect of 
carbon monoxide poisoning 

An excellent description of some of these lesions of the brain was 
made b3'^ Mott He found small hemorrhages in the white substance 
of the cerebrum due to stasis and thrombosis, and these he said resulted 
from the extremely small channels of the vessels, the weakened heart 
action and the anatomic characteristics of the vessels, their terminahty 
and absence of anastomosis Each arteriole that perforates the coitex 
from the leptomeninges, as well as each in the white substance directed 
outward, has a brush-shaped set of capillaries altogether separate from 
other vessels and a separate emergent vein unconnected with adjacent 
veins Many writers -® desci ibe fatty, hyaline and other retrogressive 
changes in the walls of the blood vessels, for the most part the arterioles 
and capillaries Such alterations, it is believed, account foi the atony 
of the muscular coats, dilation of the channels, slowing or cessation 
of the current of blood and also for the thrombosis observed by many 
who have studied these alterations of the brain The opinion has also 
been expressed that anoxemia, which after all is at the bottom of all 
the untoward effects of carbon monoxide as a poison, may first so 

26 McConnell, J W , and Spiller, W G A Clinicopathologic Study of Car- 
bon Monoxid Poisoning, J A M A 59 2122, 1912 

27 Mott, F W Punctiform Hemorrhages in the Brain m Gas Poisoning, 
Proc Roy Soc Med, London 10 73, 1916-1917, Brit M J 1 637, 1917, Carbon 
Monoxide and Nickel Carbonyl Poisoning The Systematic Examination of the 
Cerebral Nervous System in a Case of Poisoning by Illuminating Gas, and Two 
Fatal Cases of Poisoning Occurring in the Carbonyl of Nickel Works, Arch 
Neurol Path Lab , London County Asylum, Claybury, London 3 246, 1907 

28 Klebs (footnote 17) Poelchen, R Gehirnerweichung nach Vergiftung 
mit Kohlendunst, Berl khn Wchnschr 19 396, 1882, footnote 15 Cramer, A 
Anatomischer Refund im Gehirn einer Kohlenoxydvergiftung, Centralbl f allg 
Path u path Anat 2 545, 1891 Herzog, G Zur Pathologic der Leuchtgasver- 
giftung mit macro- und mikroskopischen Demonstrationen, Munchen med Wchn- 
schr 67 558, 1920 Weimann, W Ueber Hirnpurpura bei akuten Vergiftungen, 
Deutsche Ztschr f d ges genchtl Med 2 543, 1923 Grinker, R R Ueber 
einen Fall von Leuchtgas vergiftung mit doppelseitiger Palhdumerweichung und 
schwere Degeneration des tieferen Grosshirnmarklagers, Ztschr f d ges Neurol 
11 Psychiat 98 433, 1925 
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influence the vasomotoi centeis in the biain that dilation of the ^es- 
sels precedes all the other modifications in their walls or in the circu- 
lation through them 

i\Iany attempts have been made to produce cerebial lesions in animals 
by exposing them to illuminating gas Mice, guinea-pigs, rabbits and 
dogs have been used With acute poisoning, hyperemia of the biain 
has been regularly observed,^® and with chronic poisoning bilateral 
softenings in the basal ganglions When dogs, monkeys and cats aie" 
exposed to illuminating gas,®^ disturbances m gait or vision occui in 
some of the animals, and degenerative changes in the globus palhdus, 
the wdute matter and the cortex have been noted by a few investigators 

In the experiments b} Giunstein and Popova,^" the inhalation by 
rabbits and cats of carbon monoxide m concentrations of from 1 to 4 
per cent w^as follo\ved by paralysis of the hind legs Microscopically, 
maiked degeneiative changes were found in the cord and cerebellum 
■with, m some ot the animals, lesions m the substantia nigia. nucleus 
luber and the olive, m one, a focal lesion was found m the cortex of 
the frontal lobe 

Capillary hemoirhages w'eie observed m the brains of dogs by 
Claude Chronic encephalitis manifested by perivascular infiltration 
was reported by Spirtow and Chardin (cited by Lewin *) Sibelius,®'* 
described acute and chronic encephalitis and also foci of ischemia oi 
degeneration due to changes in the aiteries 

EXPERIMENTS 

In an effort to pioduce bilateral softening of the basal ganglions 
one of us (C B S ) made the following experiments Pure carbon 
monoxide or illuminating gas in high percentage was given to six 
rabbits and three guinea-pigs by lepeated intravenous, intra-artei lal or 

29 Ford, F R An Experimental Investigation into tlie Effects of Asphi xia 
on the Brain, with Especial Reference to Asphyxia Neonatorum, Bull Johns 
Hopkins Hosp 42 70, 1928 Hiller, F Ueber die krankhaften Veranderungen im 
Zentralnervensvstem nach Kohlenoxydiergiftung, Ztschr f d ges Neurol u 
Psvchiat 93 594, 1924 

30 Photakis, B A Anatomische Veranderungen des Zentralnervensvstems 
bei Kohlenox 3 "dvergiftungen, Vrtljschr f gerichtl Med 62 42, 1921 

31 Me 3 er, A Experimentelle Erfahrungen uber die Kohlenoxydvergiftung 
c'es Zentralner\ensvstems Ztschr f d ges Neurol u Psychiat 112 187, 1928 

32 Grunstein, Z M and Popova, Nina Experimentelle Kohlenox 3 ^dvergift- 
ung Arch f Ps 3 chiat 85 283, 1928 

33 Claude, Henr\ On Nature of Nerve Injuries Caused bi Carbon Monox- 
ide Poisoning, Tr Internat Cong, 1913, London sect 11, Neuropath, pt 2, 1914, 
p 343 

34 Sibelius (footnote 4 sixth reference, footnote 24) 
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intra-abclominal injections, undei a glass globe The carbon monoxide 
used was pioduced by the action of sulphuiic acid on oxalic acid, the 
carbon dioxide being absorbed b} lunnmg the gas thiough a solution 
of potass ’ n hydroxide, then washing it in distilled water and finally 
dijing It by means of a calcium tube The illuminating gas used con- 
tained about 17 pel cent carbon monoxide 

The amount of gas given mtiavenously was tiom 10 to 25 cc , the 
amount given intiapeiitoneally or bj inhalation was from 120 to 480 cc 
Two experiments were perfoimed weekly, making from seven to fort}- 
tvo m the difterent animals Necropsies were performed immediatel} 
if possible, otheiwise within a few horns after death Pieces weie 
taken fiom many organs and hardened m neutral 10 per cent formalde- 
Iryde solution Sections of the visceial oigans were stained with hema- 
toxylin and eosm The biam, medulla, spinal cord and ceiebellum 
were cut m various regions, and the sections were furthei stained with 
the Sudan III, hematoxylm-phosphotungstic acid, Weigeit-Pal, ]\Iaichi 
Del Rio Hortega and Mann stains There were no changes m the 
animals that received intravascular injections The mti apei itoneal injec- 
tions produced slight alterations Hypeiemia of all organs and cherry 
red color of the blood were piesent in all animals gassed by inhalation 
Capillary hemoirhages in the lungs with fatty mfiltiation of the liver 
was found m one rabbit and one guinea-pig , in two labbits theie was 
a slight perivascular lymphocytic infiltration of the brain, medulla and 
spinal cord In most animals there weie no clinical manifestations 
except coma , m two rabbits and a guinea-pig. a fleeting paralysis of 
the hindlegs rvas noticed The results of these experiments pro\ed 
unsatisfactory The paucity of changes thus obtained could have appai- 
ently only one explanation, that rabbits and guinea-pigs eliminate carbon 
monoxide before serious pathologic changes take place Therefoie 
other experiments, in which five labbits four guinea-pigs and three 
dogs were used, were begun 

All the animals w^ere subjected almost daih to a weak current of 
illuminating gas until they were completely unconscious The exposui es 
lasted for from fortj^-five minutes to four hours In the couise of these 
experiments, the endeavor was made to ascertain the difference m resis- 
tance to the gas and in time of elimination of it, m the different animals 

The percentage of carbon monoxide in the blood was measured 
eveiy fifteen to t\venty-five minutes from the moment unconsciousness 
took place until carbon monoxide hemoglobin ivas zero A rapid drop 
W'as noticed during the first hour, down to 40 per cent m the dogs, 
25 per cent m the guinea-pigs and 20 per cent m the rabbits , during 
the second and especially the third hour the gas was eliminated more 
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slowly (fig 1) The weight was recorded twice a week, there was con- 
siderable loss in the dogs as compared with the labbits and guinea-pigs 
In the fresh and hardened brains there weie no visible changes 
grossly, except hyperemia By microscopic examination, bilateral 
ischemic necrosis was found m the central nuclei in one dog one rabbit 
and one guinea-pig 

The dog had been gassed foi twenty-two hours from November 29 
until December 21 and had lost during this peiiod 4 pounds 2 ounces 
(1 85 Kg ) from the original weight, 13 pounds 12 ounces (6 2 Kg) 
Micioscopic examination of the brain revealed a region of marked 
ischemic softening involving the whole lenticular nucleus and more than 
one half of the thalamus The ganglion cells in this region consisted 

co-HBie 



Fig 1 — The rate of elimination of carbon monoxide from the blood of dogs, 
guinea-pigs and rabbits The solid line represents the rate in dogs , the dash 
line, that m guinea-pigs, and the dotted line, that m rabbits 

of long, nanow, elliptic structures, vei}^ daik-staimng and in various 
stages of karyorrhexis , at the periphery of the focus of necrosis the 
cells were swollen and pale, the Nissl granules had completely dis- 
appeai ed, and m some cells the body was a faint shadow without visible 
nucleus or nucleolus Many of the Betz giant cells had suft'ered similai 
reti ogressive changes The pyramidal cells of the cortex weie shrunken 
their nuclei narrow and triangular then dendrites very dark staining 
and visible for a long distance Purkinje’s cells vaiied in size and 
shape, their cell bodies were sharp edged, the nuclei pale and vesicular, 
occasionally a shoit, swollen, pale dendiite was seen Similai changes 
were found in the cells of the anterioi lioiii'? of the spinal coid The 
glia cells and fibrils were not noticeably changed In all sections of the 
brain, cerebellum, medulla and spinal cord there weie small, perivascular 
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and capillary hemonhages, fiom one to foin per squat e centimeter, a 
few small hemorrhages were also seen in the cerebral leptomeninges 
All the veins weie chstencled with eiythiocytes, the aiteries in geneial 
being empty The laigei arteiies in seveial sections of the brain stem 
weie fenestiated and scleiosed, many calcified, the lime deposit com- 
pletely 1 eplacmg the vascular substance, especially in sections through the 
hi am stem and ceiebellum 

The micioscopic changes in the cential neivous system of the rabbit 
and gumea-pig, where the exposuie to carbon monoxide had pioduced 
a bilateial ischemic necrosis, weie similai m all lespects save an absence 
of calcification of the aiteiies The labbit was exposed for sixty houis 
to caibon monoxide and lost 1 pound (0 5 Kg ) m weight during that 
period, the guinea-pig, gassed foi eighty -two houis, lost only 1 ounce 
(005 Kg ) 

Petechial or peiivascular hemonhages of the biain or leptomeninges 
were piesent m two dogs, two rabbits and four guinea-pigs , peiivascular 
lymphocytic infiltration in two dogs and tuo rabbits, and scleiosis of 
the ceiebial aiteiies in two dogs and one gumea-pig Moie oi less 
atiophy of the laige ganglion cells w'as found m all animals, as well as 
hypeiemia of the In am and leptomeninges Except foi hemonhages 
m the lungs and fatty changes m the hvei, the visceial changes weie 
insignificant 

From these few^ expenments it appeals as though changes caused 
by caibon monoxide diffei m different animals This may be due to 
individual variations of tolerance oi resistance According to Douglas, 
Haldane and Haldane 

When a solution of Hb, whether enclosed in blood corpuscles or free, is sat- 
urated in the presence of a gas mixture containing 0= and CO, the ratio of oxy- 
hemoglobin to carbon monoxide hemoglobin is always proportional to the relative 
partial pressure of O 2 and CO It is not altered by the presence of CO 2 or 
slight changes in reaction or of reduced hemoglobin or by dilution However, 
It IS appreciably altered by temperature as w’ell as by light and varies distinctly 
in the hemoglobin of different individuals and species 

Fulthermoie, some of these animals repeatedly gassed to complete 
unconsciousness for shoit periods wuth a high concentration of carbon 
monoxide suffered only slight organic changes m comparison with those 
subjected to highly diluted caibon monoxide gas foi from one to sev- 
eial hours at a time This confiims the observations of Nicloux that 

35 Douglas, C G , Haldane, J S , and Haldane, J B S The Laws of 
Combination of Hemoglobin with Carbon Monoxide and Oxygen, J Phvsiol 44 
275, 1912 

36 Nicloux Maurice L’oxjde de carbone et I’lntoxication ox^ carbomque 
Etude chimico-biologique Pans, !Masson & Cie, 1925 
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the changes in the oigans depend not on the concentiation of carbon 
monoxide in the blood, but on the length of time of exposuie even to 
small quantities of the gas 

So fai as these expeiiments indicate, labbits aie especially lesistant 
to carbon monoxide, judging by the few lesions aftei so many and 
such long exposures That theie is a gieat difteience m the hemo- 
globin’s affinity for caibon monoxide and foi oxygen m various species 
and also m the vaiious individuals of a species has also been demon- 
stiated by Anson, Bai croft. Musky and Omuma According to one 
of then chaits, the hemoglobin’s affimt> foi caibon monoxide deci eases 
in various animals and man as follows Dog, hoise, mouse, cat, man, 
fowl, rat, toitoise, sheep, lizard, loach, fiog and rabbit They also 
noticed a difference in individual labbits In expeiiments carried out 
m the Bureau of Mines, Bun ell and Seibeit^® found that with 0 25 
per cent carbon monoxide a small dog was m distress within fifteen 
minutes, but a rabbit showed no distiess aftei two houis and twenty 
minutes Guinea-pigs gave variable lesults, some showing distress 
within from ten to twenty-two minutes, while one was onl} slightl) 
affected in two hours and anothei not at all aftei foui houis 

The symptoms m the animals in these fiist experiments were defe- 
cation and urination immediately before loss of consciousness took 
place In the rabbits there was furtheimoie a fleeting paialysis of the 
hind legs, lasting fiom five to fifteen minutes The dogs weie dazed 
and helpless from thirty to forty minutes aftei each gassing, tottering 
about as if intoxicated, and theie was repeated vomiting dining and 
after each expeiiment, noi would they partake of food for several houis 
afterward The guinea-pigs sufteied only rarel> a fleeting paralysis of 
the hind legs, nevei lasting moie than from four to eight minutes All 
the rodents ate voraciously immediately after recover} That no clinical 
symptoms weie observed in the fiist series of oui expeiiments ina} 
have been due to the quantities of gas used, 480 cc being the maximum 
that could be administered intia-abdominally without too much disten- 
tion Lewm claimed that 500 cc of caibon monoxide is necessaiy foi 
intia-abdominal injections to pioduce symptoms of jDoisonmg in a rabbit 
In the second expeiiment made to ascertain the late of elimination, 
marked difference m the metabolism of the dogs as compaied with 
lodents was noted Wheieas in the formei there was a loss of weight 

37 Anson M L , Bancroft, J , Mirsky, A E , and Omuma S On the 
Correlation Between the Spectra of Various Hemoglobins and Their Relative 
A^ffinities for Oxygen and Carbon Monoxide, Proc Roj Soc , London 97 61, 1924 

38 Burrell, G A Seibert, P , and Robertson, I W Relative Effects of 
Carbon IMonoxide on Small Animals, Bureau of Mines Technical Paper 62 1914 
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of fiom 4 pounds 2 ounces to 9 pounds 2 ounces (1 85 Kg to 4 15 Kg ), 
accoiding to then size, in the labbits the deciease of weight after a 
much longei period of gassing was only fiom 8 ounces (0 2 Kg) in 
one to 1 pound (0 5 Kg ) in another, and two labbits preserved then 
noimal weight thioughout the experiments Of the thiee guinea-pigs, 
one showed a reduction of 1 ounce (0 025 Kg ) m weight This maiked 
loss of weight in the dogs may be attributed to their fiequent ^omltmg 
dm mg and after each experiment Anothei explanation has been 
offeied by Glaubitz,’® who also noticed a decreased weight in his ani- 
mals aftei thiiteen davs and found that the elimination of nitiogen fai 
exceeds the intake of nitiogen tiom the food He also mentioned a 
numbei of othei mvestigatoi s who found a definite mciease in the 
destiuction of piotem dm mg then experiments with caibon monoxide 

Appal end}' with the exception of the expeiiments by Klebs,’^" neither 
illuminating gas noi any of its components has been injected diiectly 
into the common caiotid aiteu of animals An attempt w^as theiefore 
made by one of us (L H B ) to determine the natuie of the changes 
pioduced in the biams of animals wuth the injection of pure caibon 
monoxide into one of the common carotid aitenes For this purpose, 
dogs w^ere used, and carbon monoxide was generated by the action of 
a few cubic centimeters of formic acid (85 pei cent) on 10 cc of con- 
centrated sulphui 1 C acid The gas was passed through a soda lime 
absoijition tube, the first 250 cc discaided, and the lest collected, by 
displacing w'^atei, m 50 cc glass tubes These tubes, after the rubbei 
connections w^ere tightly clamped, weie stoied under water so that any 
leak w^ould he leadily detected This method of making carbon mon- 
oxide has the advantage that lelatively small quantities, from 1 to 2 
liters, are obtained wnthout admixtme of caibon dioxide This gas w’^as 
analyzed for its air content by the Haldane method ^’,12 per cent of 
air w^as present The amount desired foi injections w^as drawn into a 
steiile syringe b} displacing the caibon monoxide m the tube wuth steiile 
w^atei 

Undei ether anesthesia, and with measures to secuie asepsis, the 
left common caiotid aiteiy of dogs was isolated and carbon monoxide 
injected, some dogs were given a mixtuie of equal paits of air wuth 
carbon monoxide Five of the sixteen dogs receiving carbon monoxide 
exhibited symptoms Their character and severity appaientl} were 
related to a latio between the amount of carbon monoxide injected and 

39 Glaubitz, G Ueber Eiweisszerfall bei Vergiftungen, Ztschr f d ges 
evper Mhd 25 230, 1921 

40 Dr G Rukstinat assisted me in these operations L H B 

41 Nicloux (footnote 35, p 23) 
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the weight of the animal Undoubtedly, the amount of hemoglobin ni 
the animals boie some definite i elation to weight Several cubic centi- 
metei s, e g , 6 , caused symptoms in a small, but not in a heaviei dog 
Convulsions occuiied a few houis aftei the injection They Aveie pie- 
ceded by maiked lestlessness and irritability, the animal lunning aim- 
lessly about, then becoming listless and finally l3nng down Then, 
without balk oi Avainmg ciy, convulsions appealed, with the head tin own 
back and the back aiched When the animal stood up on his hind legs, 
he was thioivn ovei on his back, Avheie he lay panting and jeikmg 
spasmodically Sometimes such symptoms weie accompanied by a run- 
ning motion of the fiont legs, as many as one bundled moAements 
being made a minute, the hind legs quiet, spastic and sti etched out 
straight A convulsion lasted seA''eial minutes and AA'^as folloAA'-ed by quiet 
exhaustion and dyspnea, the animal ^ing on one side Then anothei 
convulsion dcA'^eloped As one aftei anothei took place, then duration 
lessened to half a minute Alternating Avith the peiiods of exhaustion, 
the convulsions continued in some animals foi fiom tAAO to tAvelve hours, 
01 until death Duiing the coimilsions the animals Aveie unconscious 
After such attacks as these none of the animals lecoveied The symp- 
tom in one animal Avas simply a belhgeiency not pieviously shown 
and disappeaiing altogethei aftei ten days Anothei AA^alked exclusively 
to the light shoitl) aftei the opeiation, but only foi a fcAV houis and 
the next da} Avas noimal In a thud, the only tiouble seemed to be 
musculai weakness, Avhich came on eight days aftei the gas AA^as injected 
The gait AA^as unsteady and the animal AA'as pi one to fall to one side 
or the other 

So far as known, the death of one dog Avas not accompanied by con- 
Auilsions This death occuiied tAAenty-foui houis aftei a second injec- 
tion Avith an inteiA’^al of eleven days betAveen it and the fiist When this 
second injection AA'^as made, bubbles of gas Aveie seen in the adjacent 
jugulai vein, as aa^cII as m all the othei A^eins exposed by the opeiation 
Aftei death, the lining of the lectum AA'-as deep puiple. and minute, 
blight led hemoiihages Aveie found in the epical dium at the apex and 
A'^enti all}^, in the superficial substance of the liA'^ei and m the j^apillaiy 
muscles of the initial leaflets Alternating blight led and daik puiple 
blood in the coionary A'^eins gave them a beaded appeal ance 

In tAvo other dogs, 'gas bubbles Aveie noted in the adjacent jugular 
vein One Avas killed several houis aftei the injection of caibon inon- 

42 A number of observers (see Gej R Zur patbologischen Anatomie der 
LeuchtgasA'ergiftung, VirchoAvs Arch f path Anat 251 95, 1924) have noted 
these hemorrhages m the heart Thej'' are probabh’’ mechanical and associated 
with the dilation of the heart, as well as with dilation of the small vessels 
A\heie bleeding occurs 
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oxide The capillaiies in the anterior papillary muscle of the mitral 
leaflets were distended The other dog was killed seven da} s after the 
administration of pure carbon monoxide One dark, well circumscribed 
hemoirhage, 15 mm in diametei, was on the convex suiface of the 
right lobe of the liver In a dog dying from six to fifteen hours after 
the injection and m the one with distended capillaiies m the papillary 
muscle, the smallest arteries and A^eins in the pia mater contained globules 
of gas 

Hyperemia of the outside ot the brain was present m dogs dying 
iiom SIX to eight houis after injection or m those killed from three 
to seven days later The veins were markedly distended and filled with 
dark led blood, especially the middle cerebral veins Over the entire 
brain the smallest ramifications of the blood vessels were distinct Only 
one brain was a bright cheriy red It came from the dog dying from 
SIX to fifteen hours aftei leceiving carbon monoxide, during the houis 
before death, there were many severe convulsions A few hemorihages, 
from 2 to 5 mm in diameter, m the pia mater were also noted, with 
hyperemia on each side, more along the top, not far from the longi- 
tudinal fissure and a few centimeters posterior to the frontal poles A 
few were found over the occipital lobes, often in the most posterioi 
portion These hemorrhages were well defined and a dusky reddish 
brown 

With the hyperemia and hemorrhages in the pia matei there was 
pronounced stippling of the surfaces of segments made by coronal sec- 
tioning, the stippling was fairly symmetiical and more prominent m 
the white matter In about one half of the biams there were also 
punctate hemorrhages m the white matter and cortex, the largei ones 
usually 111 the gray mattei, and 1 5 mm m diameter In dogs dying 
within twenty-four hours, the hyperemia was more marked on the side 
of injection One dog killed after three days showed engorgement of 
blood vessels with punctate hemorihages m the white matter, cortex, 
caudate nuclei and thalamus, a diffuse giayish-biown coloi throughout 
the left lenticular nucleus, scattered similar regions of discoloration m 
the right nucleus, one blown discoloration in the ventral tip of the left 
caudate nucleus , and an extremely dark gray area in the cortex, lateral 
to the right thalamus, with numeious distended blood vessels about it 
In another brain there was a region of punctate hemorihages in the 
middle of the left caudate nucleus The surfaces of the ceiebellum, 
pons medulla and regions of the substantia nigra were frequentl)' pep- 
peied with engorged blood A'^essels and occasional hemorrhages In the 
medulla of one dog there weie four small hemorrhages 



836 


ARCHIVES or PATHOLOGY 


The caudate nuclei of normal dogs stand out as well defined regions 
One change ot paiticulai inteiest in seven of the sixteen brains was a 
partial or total loss of this shaip demarcation This was obseived from 
three to ten days aftei the injection of caibon monoxide In the inoie 
anterior sections of the hi am, the heads of the caudate nuclei were 
■\^hIte and leadily distinguished from the lemainmg giay portion but 
posteiioily the nuclei weie colorless and the boundary between them 
and the adjacent white matter was indefinite This alteration was always 
hilateial, although more on one side as a lule It was the only change 
found in the brain of one dog killed after the injection of 5 cc of car- 
bon monoxide A similai discoloiation of the gray substance of the 
thalamus occuried m a few dogs, in one it was complete on both sides, 
m the otheis, theie was simpl}' a A^ague external boundary 

The lentiCLilai nuclei noimall} vaiied m coloi fiom jDale giay to 
Aellow In the left lenticular nucleus m the hi am fiom one dog theie 
was a cavity, Avhile m the light one there were three, those m the light 
side being faithei anterior These Aveie round oi oval and from 1 to 3 
mm m diametei , the immediately adjacent biain substance Avas creamy 
Avhite The left lenticular nucleus apj^eaied to be connected Avith the 
caudate nucleus by a friable band of tissue travel sing the middle of the 
internal cajDSule In another brain there Avas a fragmented, depressed, 
reddish-broAvn region bounding the caudate nuclei and extending later- 
ally to the ventricle On the left side, the anteioposterior length Avas 8 
mm , on the light, 7 5 mm The gray mattei of the lenticular nuclei 
was pooil} defined m the brains from some dogs killed eight days or 
latei aftei injection In a third brain there w^as a Avell circumscribed 
soft, giay legion seA'eial milhmeteis m diameter external to the light 
lenticular nucleus, Avith similar softenings outside both thalami (fig 2) 
In a fourth brain there w’^ere caAuties or soft places the consistenc}^ of 
curdled milk from 1 5 to 6 mm in diameter m the Avhite substance 
outside each lenticular nucleus and, on one side, extending doAAii into 
or close to Ammon’s horn 

In a fifth brain Avere found two small caAuties in the cortex, a fcAV 
millimeters m diameter, and scA'^eral to the right of the midline in the 
coronal segments that included parts of the thalami They were empty, 
had ragged Avails and A\’’ere connected by a naiiow bridge of friable 
cortex In another dog killed tAventy-four days aftei the injection of 
carbon monoxide, the only gross change Avas a soft cortex of the left 
occipital lobe not Avell demarcated fiom the normal adjacent tissue No 
gloss changes AA’^ere discoA^ered m the biains of three dogs receiving 3 5, 
5 and 15 cc of carbon monoxide and killed after six, nine and sixteen 
days, respectiA^eh" 
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The acute distention of blood vessels in all oigans of the body 
following the breathing of illuminating gas has been attributed to the 
carbon monoxide in the gas Since this evidently occuis in the lungs, 
hemorrhages being commonly seen m the lungs of persons who die 
fiom carbon monoxide, the question arose whether the poisonous gases 
containing caibon monoxide or mixtures of such gases with air may 
entei the blood stream directly thiough minute lacerations in the ves- 
sels and pass along into the circulation by the pulmonary veins as emboli 
Such emboli of an with caibon monoxide, perhaps, are swept into the 
general cii dilation so as to plug the small aiteries in the biain On 
the morning following the injection of an equal mixture of caibon mon- 



I 

Fig 2 — A coronal section 27 mm posterior to the frontal poles m the brain 
from a dog dying twelve hours after the introduction of 15 cc of carbon mon- 
oxide The stippling is marked The letter a indicates the graj ish-white left 
caudate nucleus , b, distended blood vessels in the right caudate nucleus, and 
c, softening in the cortex lateral to the right lenticular nucleus These softenings 
are bilateral, but not always at the same front-to-back level 

oxide with an, one dog lay m his cage, all fotii extremities sti etched out 
straight, the respirations were shallow and rapid No one saw the 
dog during the night, so that it is not known whether there had been 
convulsions The dog was killed about twent3'-two houis after the 
operation The outside of the brain was hyperemic, but except for 
engorged vessels m the frontal lobes and the left lenticular nucleus the 
substance was normal grossly In another dog a similar mixture caused 
no disturbance This dog was killed four days later There was maiked 
hyperemia in all of the coronal surfaces made by sectioning the brain 
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Above the left caudate nucleus were two small cavities, 1 mm in 
diameter, spherical and smooth inside, m the left occipital lobe were 
two extremely soft regions in the white matter, wnth anteroposteiioi 
diametei s of 9 to 20 mm , the longei extending to the most posterioi 
portion of the cerebium 

It has been suggested that the convulsions which occasionally are 
seen in wdiooping cough are caused by air embolism, that during such 
seveie spasms of coughing the lung capillaiies are torn by the great intia- 
pulmonic pressuie and air enters the pulmonary veins Husler and 
Spatz desciibed degenerative changes in the cortex, especially that 
of the cornu ammonis, m the brains of children dying of wdiooping 
cough, and similar cortical damage in criminal abortion has been 
ascribed to an embolism of the brain For these leasons, control experi- 
ments w'ere made by injecting an into one carotid alter} in dogs More 
piessure is required to force an into circulating blood than is needed 
wnth caibon monoxide Air tends to entei spasmodically, and the alter} 
tor a time remains distended and colorless With carbon monoxide 
the blood column remains continuous and no gas is visible 

In three of six dogs receiving air convulsions occurred Following 
a shrill Cl}, the head w’^as thrown foicibly backward, and there was a 
lapid running movement m the foie legs In one dog, only the right 
fore leg had this movement The hind legs were as a rule, motionless 
but occasionally ii regular purposeless movements took place With 10 
cc of air, the convulsions were sev-^eie, and usuall} death followed m 
fiom two to sev’^en houis In one dog, 10 cc produced no svmptoms, 
m anothei, marked lestlessness Smallei amounts of air (5 cc ) caused 
convulsions m some of the dogs and death from five to ten hours latei 
Dogs 111 wdnch convulsions w^ere produced died With death aftei 
sev^eial hours most of the blood v’^essels in the leptomenmges were 
beaded with air In one biain, this vv^as so pronounced that there was 
little blood left in the pial v^essels The an vv^as m the smallest arteries, 
as well as m the veins, and either equally distributed on both sides or 
more on the side of injection 

In one brain, a lesion similai to those following the injection of 
carbon monoxide was in the outer portion of one thalamus , also a small 

43 Neuburger, K Ueber cerebral Fett- und Luft- Emboli, Ztschr f d ges 
Neurol u Psjcbiat 95 278, 1925 

44 Husler, J and Spatz, H Die Keuchhusten-Eklampsie, Ztscbr f Kin- 
derh 38 428 1924 

45 Weimann, W Gehirnbefunde bei septischer Allgemeininfektion (nacb 
knmmellen Abort), Ztschr f d ges Neurol u Psvchiat 11 242, 1928 Spiel- 
meier, W Ueber die anatomischen Folgen der Luftembolie ms Gebirn, Ver- 
bandl d Kong f inn ]\Ied 30 359, 1913 



SEMERAK-BAC0N—C4RB0 ¥ MO \ OXIDE 


839 


daik hemoirhage, several inillinieters in diameter, was m the left dentate 
nucleus In another, disseminated punctate hemorihages were m the 
cortex and white matter of all the coronal segments The last two dogs 
had no convulsions and wi-ere killed after ten and fourteen days, respec- 
tively In a third dog dying about six hours after the injection of air 
one solitary blight hemorihage, seveial millimeters in diameter, w’^as in 
the cortex near the top of the brain In another dying after eight houis 
a soft legion w^as found m the coitex of the left side, at the le\el of 
the thalamus In the fifth theie was softening in the cortex The sixth 
dog lived fourteen days aftei receiving 10 cc of an, and the brain W'^as 
unchanged 

CONCLUSIONS 

These expeiiments demonstrate that the eftect of caibon monoxide 
Aaiies in different animals, that it is rapidly eliminated bv labbits and 
guinea-jiigs , that rabbits ai e especially resistant to the gas and that the 
w^eight of the animals, the amount of the gas and the mannei of admin- 
istration modify Its action 

Symmetrical lesions in the brains of the dogs and moie laiely m 
those of guinea-pigs and labbits, lesions resembling those occasionalh 
found in human brains may be produced experimentally by injecting 
the gas into the arterial blood stream or by having the animals inhale 
pure carbon monoxide, or illuminating gas 

When pure carbon monoxide is injected into the blood stieam it 
combines so lapidly wuth the hemoglobin that gas embolism does 
not occui 01 at least not with doses such as w^ere injected in these 
experiments 

Ten cubic centimeteis of an alone injected into the caiotid arteries 
of dogs causes seveie convulsions, is more fiequently and speedily fatal 
than a similar amount of carbon monoxide, and lesults m fewer gross 
changes these being raielv m the basal ganglions 
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\ORK 

It IS exceedingl} difficult at present to compaie statistical data 
repoited in Taiious histologic studies of pathologic heaits The prin- 
cipal difficult} seems to be due to the fact that the changes are often 
lepoited without consideration of their exact location in the heart 
Foi example, the disci epancies in the reported incidence of Aschoft 
bodies, myocardial softening oi scariing, Tasculai lesions, inflammator} 
foci, etc, may to a consideiable extent be accounted foi both by the 
chfteience in the numbei of sections studied by the A'aiious workers and 
b}’’ the difterence m the sites from which the tissues ^eie lemoved 

In the couise of examining a large numbei of human hearts we 
have developed a simple procedure for cutting tissues, Tvhich it is 
believed shows a maximum number of lesions in a minimum numbei of 
blocks of tissue These blocks aie cut from definite topogiaphic sites 
in the heait and are so designed that each block includes ceitain 
“strategic” sites, i e areas wdiich experience has showm are frequently 
the seat of disease It is not suggested that investigators confine them- 
selves to the stud} of these blocks only They could be considered to 
advantage, however, as a sort of common denominatoi for the purpose 
of statistical compaiisons 

We shall present the method that w^e employ, with a brief histotopo- 
giaphic description of the moie impoitant structures to be found in 
each section In this description, it wull be necessary to use a terininolog} 
that may be unfamiliar or indeed in some instances new We believe 
It advisable, how'ever that some such terminologT be adopted in order 
to aA'Oid confusion in the future 
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In order to illustrate the advantages of the different sections, we 
shall indicate the relative incidence of vascular lesions (arteriosclerotic), 
m3^ocardial scairmg and Aschoft bodies in each area as found in a stud} 
of thirty-seven rheumatic hearts, all of which contained Aschoff bodies 

MET HOD 

It IS desirable that at least two sections from each block be stained, one with 
hematoxjlin and eosin and the other woth some good stain for differentiating 
elastic and fibrous connective tissue, such as Weigert’s stain for elastic tissue and 
lan Gieson’s for fibrous tissue, or Weigert’s for elastic tissue and Masson’s 
erjthrosin-saffron, etc We seldom employ the Unna-Pappenheim methjd-green- 
pj ronin stain, as this often leads to greater confusion From time to time it will 
be necessary to use a good bacterial stain, such as the MacCallum-Goodpasture or 
azure-B , also a stain for fibrin, such as Weigert s, or Mallorj ’s phosphotungstic 
hematoxylin 

Before the blocks are cut, the heart should be fixed in a neutral formaldehyde 
sodium chloride solution ^ or a formaldehyde solution of Mueller - If the tissues 
are fresh (less than six hours post mortem), Bourn’s fluid will be found excellent 
For special purposes, small blocks mav be immediately fixed in alcohol 

The heart is opened in the cusipmary manner, and after fixation the following 
blocks are cut (1) left auricle (L A) 3, (2) mitral posterior (M P), (3) 
posterior papillary muscle, left (P P M ) , (4) aorta, aortic valve and mitral 
valve (A M V ) , (5) pulmonarv artery and ^alve (P A V ), and (6) tri- 
cuspid vahe and septum (T V ) 

In the following descriptions, when referring to “left” or “right” we have in 
mind the anatomic “left” or “right” of the heart As far as possible the ter- 
minology of Basle Nomina Anatomica will be used 

Left Aw tele (LA ) — With a pair of scissors, a transverse cut, approximately 
3 cm m length, is made from the posterior cut border of the left auricle toward 
the interauncular septum approximateh 1 cm above the insertion of the pos- 
terior flap of the mitral valve (fig 1) A cut is made parallel to this, approxi- 
mately 3 mm ^ above the first The right border of tlie narrow slab is severed with 
a knife 

Histotopographically (fig 2), this section shows the left auricular endo- 
cardium (A), the left auricular subendocardium (B), the left auricular m\o- 
cardium (C), the pericardium (D) and sometimes, the coronary sinus (E) 

Mitial Postciiot (M P ) — Starting from the slot from which the left auric- 
ular section was removed, a vertical cut is made wutli a scalpel dowmward tow'ard 
the apex of the heart so that the blade passes through the posterior leaflet ot 
the mitral valve and the subjacent miocardium (through its entire thickness) at 


1 Solution of formaldeh 3 "de, U S P , 10 parts , 1 per cent sodium chloride 
solution, SO parts This solution is rendered neutral w ith a w'eak alkali 

2 The formaldehyde solution of Mueller (Formol-Mueller) is prepared as 
follow's potassium bichromate, 2 parts bi w^eight, water, 100 parts, solution of 
formaldehi de, U S P , 10 parts The “solution of formaldehj^de ’ is added just 
before use 

3 The letters in brackets are comenient abbreviations for designating the 
sections on the slide 

4 ^11 slabs are cut about 3 mm thick 



a; ! / 



Fig 1 — Diagram of left auricle and ventricle (left inflow tract) showing the 
method of cutting the left auricle mitral posterior, left posterior papillarj muscle, 
and aorta, aortic \al\e and mitral valve blocks 



Fig 2 — Low power magnification of left auricle (LA) section /] indicates 
the left auricular endocardium , B, the left auricular subendocardium , C, the left 
auricular miocardium, D, the pericardium, and E, the coronarj sinus 
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about the region indicated in figure 1 The cut is carried through the m>o- 
cardium to about 3 min below the free edge of the valve A parallel cut is 
then made and the block removed in the usual ma iner 

Histotopographical^f (fig 3), this section shows Left auricular endo- 
cardium (A) Left auricular subendocardium (B) Mjocardial wedge of the 


C BA 



Fig- 3 — Low power magnification of mitral posterior (AI P ) section A indi- 
cates the left auricular endocardium , B, the left auricular subendocardium , C, the 
left auricular myocardial wedge, D, the pericardial wedge, E, the left ventricular 
mvocardium , F, the ring of the posterior mitral valve , G, the posterior leaflet of 
the mitral valve, and H, the posterior mitral pocket 


left auricle (C) Note that this inserts into the mitral ring Pericardial wedge 
(D) Note the intimate relation between the pericardial w-edge and the mitral 
ring Left rentricular mNOcardium (E) 
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The ring of the posterior mitral valve (F) It is rather difficult to define 
accurately the region that we desire to indicate by the term “ring” In this 
section, It consists of a small area of fibrous tissue into which there is inserted 
the auricular myocardial wedge, the pericardial wedge and the base of the valve 
The posterior leaflet of the mitral valve {G) 

The posterior mitral pocket {H), le, the tissue Ijing immediately above, and 
surrounding, the upper part of the cleft between the valve flap and the endo- 
cardium of the left ventricle 

Sometimes, the coronary sinus 



Fig 4 — Low power magnification of the posterior papilary muscle, left 
(PPM) section A indicates the myocardium, B, the endocardium, and C, the 
insertion of the chorda tendineae 


Postciwi Papilla? y Muscle, Left (P P M ) — A longitudinal incision is made 
with a scalpel, starting at the apex of the posterior papillary muscle (when the 
posterior papillary muscle is forked, the right fork should be used) and continuing 
down into the base (fig 1) A parallel incision is then made in the usual wav and 
the block removed 
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Histotopographically (fig 4), this section shows the ocardium of the left 
iwsterior papillarj^ muscle {A), the endocardial covering (B) and, sometimes, the 
insertion of the chordae tendineae (C) This section is valuable m the study of 
vascular lesions, infarction, fibrosis, Aschoff bodies, etc 

Aoita, Aottic Valve and Mitial Valve (A il/ V ) — The section including 
the aorta, aortic valve and mitral valve is one of the most valuable m the series 
The anterior segment of the left ventricle is grasped by the left hand (fig 1) A 
pair of scissors is inserted beneath the anterior flap (aortic) of the mitral valve 

LEFT LEFT 



Fig 5 — Diagram of the left and right ventricles (outflow tracts), showing the 
method of cutting the aorta, aortic valve and mitral valve (A MV) and the pul- 
monarj arterj and valve (PAV) blocks 

so that one blade (X) lies against the auricular surface of the aortic flap of the 
mitral valve and the other blade (Y, fig 5) lies against the posterior (non- 
coronary) cusp of the aortic valve This incision is carried upward through 
approximately the middle of the posterior cusp of the aortic %alve and through 
the louer portion of the aorta A narrow parallel incision is made and the block 
removed 
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Histotopographically (fig 6), this section shows Left auricular endocardium 
(A) Left auricular subendocardium (B) Left auricular mjocardial wedge (C) 
Pericardial wedge (D) The root of the aorta (E) The aortic vahe (F) The 
Sinus pocket (G), le, the junction between the base of the aortic vahe and the 
base of the aorta 



Pig 6 — Low power magnification of the aorta, aortic vahe and mitral ^alve 
(A V ) section 4 indicates the left auricular endocardium , B, the left auri- 
cular subendocardium , C, the left auricular myocardial w^edge, D, the pericardial 
w'edge, E, the root of the aorta, F, the aortic valve, G, the sinus pocket, II, the 
aortic ring , /, the subaortic angle , K, the mitral-aortic mtervalvular fibrosa and 
endocardium , L the mitral ring, and M, the anterior or aortic flap of the mitral 
\ahe 


The aortic ring (//) This consists of a triangular area of connective tissue 
the base of w'hich rests on the subjacent pericardium and the apex of w'hich 
merges imperceptibh w’lth the base of the \alve 
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Subaortic angle (/) By tins term is meant that portion of the endocardium 
that lies at the junction of the base of the aortic valve on its v^entricular aspect 
and the continuation of the mitral valve on its ventricular aspect 

Mitral-aortic intervalvular fibrosa and endocardium (A), le, that portion 
of fibrous tissue and endocardium the upper limit of which is the aortic ring, 
the left border of which abuts against the auricular pericardium and the lovvei 
limit of which IS on a level with the tip of the auricular mjocardial wedge (mitral 
ring) 

Alitral ring (L) This is rather an ill defined area corresponding to the 
insertions of the aortic flap of the mitral vaK'c into the mitral-aortic interv'alvular 
fibrosa and left auricular myocardial wedge 
Aortic flap of the mitral valv^e (tV/) 

Pulmouajy AUay and Valve (P A V ) — Before this section is described, 
it is advisable to state the terminologv of the aortic and pulmonarv cusps The 
aortic cusp corresponding to the ostium of the right coronarv arterj is called the 



Fig 7 — Diagram of the embryogenesis of the pulmonary artery and the aoita 
illustrating the relationship of right-left pulmonary commissure (R L ) to the 
right-left aortic commissure (R L ) L = left, A = right, F = posterior, 4 = 
anterior , Co; = coronary artery 


right cusp (figs 5 and 7) That corresponding to the ostium of the left coronarv 
artery is called the left cusp Ihe noncoronarv cusp is called the posterior cusp 
This affords a simple terminology for the commissures , thus, the commissure 
between the right and left cusps is called R L commissure (right-left com- 
missure) That between the right and posterior cusps is called R P commissure 
(right-posterior commissure) That between the left and posterior cusps is 
called L P commissure (left-posterior commissure) 

The terminology of the pulmonary cusps is somewhat more difficult to define 
because of the absence of coronarv ostia, but a brief consideration of the embrjo- 
genesis of the semilunar cusps gives an excellent landmark for this purpose At 
one stage in the ev'olution of the aortic bulb before the pulmonarj arterv and 
the aorta have separated from one another, the semilunar cusps are represented 
by four endocardial cushions At the points marked bv the arrows m figure 7 
a constriction takes place that eventuallv separates the two vessels It will be 
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easily seen from this tliat only two commissures, one from each vessel, remain 
m juxtaposition That on the aortic side is the R L commissure That on the 
pulmonary side opposite the aortic R L commissure separates the right pul- 
monar}'- cusp from the left pulmonar\ cusp ’’ (fig 5) The remaining pulmonar} 
cusp IS called the anterior 



Fig 8 — Low power magnification of the pulmonary artery and valve (PAV) 
section A indicates the pulmonary artery and investing pericardium , B, the peri- 
cardium of the right ventricle, C, the pericardial wedge, D, the pulmonar 3 ' valve, 
E, the subpulmonic angle, F, the pulmonary ring, and G, the right ventricular 
mjocardium 

5 The close apposition of these two commissures is not brought out in the 
schematic drawing, figure 5 
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It IS obvious that by carrying out the same scheme as was suggested for the aortic 
valve a simple terminology with regard to the pulmonary commissures also 
becomes available 

With a pair of scissors, a cut is made transversely, starting at the right cut 
border of the pulmonary artery several millimeters above the free edge of the 
anterior cusp of the pulmonary valve When the incision reaches approximatelj 
opposite the middle of this cusp, the scissors are turned downward i e , toward 
the apex of the heart, and an incision is made through the base of the pulmonarj^ 


SEPTAL SEPTUM FIBROSUM 



Fig 9 — Diagram of the right auricle and ventricle (right inflow tract), show- 
ing method of cutting the tricuspid valve and septum (TV) block 


arterj% the anterior pulmnary cusp and the right ventricular mvocardium to 
approximately 1 cm below the base of this pulmonary cusp Another vertical 
incision IS made parallel to the latter incision and the block removed 

Histotopographically (fig 8), this section shows the pulmonary artery and 
imesting pericardium (A), the pericardium of the right ventricle (5), the peri- 
cardial wedge (C), the pulmonary valve (Z?), the subpulmonic angle (£) 
(corresponding to the subaortic angle), the pulmonary ring (F) (corresponding 
to what was described for the aortic ring) and the right ventricular mjo- 
cardium (G) 
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Tticttspid I ak'c and Septum (T F ) — For purposes of completeness, the 
terminology of the tricuspid cusps and their commissures will be brief!} stated 
The flap that lies over the interventricular septum and is situated below the 
coronari sinus is called the median or septal flap (fig 9) The free flap anteri- 
orly to Its left IS called the anterior flap The remaining flap is called the pos- 
terior flap It will be noted that tlie commissure or junction between the septal 
flap and the anterior flap lies in close proximit} to the undefended space (sep- 
tum fibrosum) Tins commissure is called the septal-anterior commissure (S A 
commissure) Similarh, the commissure at the right extremity of the septal 



Fig 10 — Low power magnification of the tricuspid ^alve and septum (TV ) 
section A indicates the right auricular endocardium , B, the right auriclar sub- 
endocardium , D, the neuromuscular bundle , E, the septum fibrosum , F, the 
tricuspid ring, G, the tricuspid valve, H, the interventricular septum and J, the 
tricuspid pocket 


flap IS called the septal-posterior commissure (S P commissure) The remain- 
ing commissure is called the anterior-posterior commissure (A P commissure) 
The section with which we are about to deal is cut from the region of the 
septal anterior commissure The point of the scalpel is inserted through the 
right auricle at a point approximatelv 1 cm above the insertion of the septal 
flap and 5 mm to the right of the septal-anterior commissure (fig 9) The 
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point of the knife is pushed through so that it emerges generally below the pos- 
terior cusp of the aortic valve (dotted line Z, fig 5) The blade is then carried 
down toward the apex, through the right auricle, the septal cusp of the tricuspid 
valve and the subjacent interventricular septum to a point approximately 1 cm 
below the free edge of the septal cusp A parallel incision is made approximately 
3 mm to the left of the original cut The block is removed 

Histotopographically (fig 10), this section shows Right auricular endocar- 
dium {A) Right auricular subendocardium {B) Right auricular mvo- 
cardium (C) 

Neuromuscular bundle {D) Note that the removal of this block does not 
in any way interfere with complete serial sections of the conduction sjstem, 
since the block constitutes a segment of the standard vertical blocks cut for such 
purposes 

Septum fibrosum (£) Tricuspid ring {F ) (corresponding to what was 
described for posterior mitral ring) Tricuspid v^alve (G) Interventricular 
septum (/■/) Tricuspid pocket (7) (corresponding to what was described for 
posterior mitral pocket) Occasionally, a portion of the aortic v^alvc 

If It IS desired to include in this section the pericardial wedge opposite the 
tricuspid ring, a section may he taken from the septal cusp of the tricuspid valve 
closer to its right extremity 


COMMENT 

It Will be seen fiom this biief desciiption that these six blocks include 
the following impoitant sites in the heait all foiii valves, all foiii valve 
lings, the peiicaidium of the left and light sides of the heait (lepie- 
sented in fotii sections) , the left and light auiicles, the myocardium 
of the left ventricle, light ventiicle, inteiventiiculai septum and left 
posteiioi papillaiy muscle, the bases of the aoita and pulmonaiy artery, 
the peiicardial wedges abutting against the valve rings, the neuromuscu- 
lai bundle, and the coionaiy sinus 

It will be noted that the myocardium m piactically eveiy section is 
taken from a site whei e the vessels can be considered end-vessels, i e , 
the tip of the left and right ventiicles and the mtei ventriculai septum 
It IS piobably for this reason that early vasculai changes and their 
lesults aie so fiequently obseived in these sections, and that inflamma- 
toiy lesions, which may possibly owe then localization to the fact that 
the vessels in this legion aie teiminal, aie so fiequently found heie 
It Will also be noted that the left auricle is lepresented b} thiee 
sections The possibility of studying rheumatic lesions and aiteiio- 
scleiotic changes m this legion at once becomes apparent 

As we stated befoie, this papei is concerned chiefly with the desciip- 
tion of the technic employed However, in order to illustrate the advan- 
tages of this method, we may mention the fact that by using these 
sections only, we have been able to find Aschoff bodies in 90 per cent 
of foit} heaits shovvnng acute veiiucous endocarditis® and in 15 per 

6 We have considered “verrucous material before fibrosis has taken place” as 
our criterion for acute verrucous endocarditis 
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cent of thnty-nine heaits showing chionic valvular disease In some 
of the heaits not showing these lesions, sections fioin othei paits were 
taken, as well, but failed to show Aschoft bodies It may be assumed, 
theiefoie, that if Aschoft bodies are present, they will be found in the 
standaid sections in the great majority of cases 

The relative incidence of vasculai lesions (arteiioscleiotic), myo- 
caidial seal ring and Aschoft bodies in these sections from thirty-seven 
human heaits, all of which showed Aschoft bodies, is listed m the table 
It becomes obvious at a glance that, as judged by these sections, the 
initial posteiioi block (M P ) and the tiicuspid valve and septum block 
(T V ) aie the most fiequent sites foi Aschoft bodies Indeed, if 
only these two standaid sections had been cut, the incidence of Aschoft 
bodies 111 oui senes would have lemained the same, as these stiuctuies 
weie found in eithei one oi both of these sections in every case in 
which they weie found in the heait 


Inctdencc of Aschoft Bodies, Scantng and Ai Ici loscici osis in 1 hti ty-Seven Heaits 
All of IVInch Contained Aschoff Bodies'* 


Site 

Vsehoff Bodies 

Scarrint 

Arteriosclerosis 

Left nuriele (L A ) 

10 

17 

0 

Mitral posterior (M P ) 

S2 

21 

4 

Posterior papillarj muscle, left (P P M ) 

22 

20 

n 

Aorta, aortic v'alve and mitral valve (V VI \ ) 

0 

22 

4 

Trieuspid v alv e and septum (T V’^ ) 

ao 

i') 

12 

Pulmonarj arterj and v live (P A V^ ) 

10 

]■) 

0 


* Of tlu=( liPTrts, nine \\ero from pnticnts m the first tlccnclc of life, sixteen from thoic m 
the second tvo from tlio«o in the third «ix from those m the fourth, tMo from those in the 
fifth, one from <i patient in the sixth nml one from a patient in the seventh 


The frequency of scairmg in all the sections, except the left auricle 
(L A ) and pulmonaiy aiteiy and valve (P V ) sections is to be noted, 
as IS also the lelative fiequency of degeneiative vasculai changes m 
the tricuspid valve and septum (T V ) section and m the posteiioi 
papillaiy muscle, left (P P M ) section 

In fuithei publications, we piopose to piesent moie detailed obsei- 
vations on vaiious lesions of the heait, and in these publications we 
hope that the usefulness of this method will be moie fully bi ought out 

SUMMARY 

A simple method foi the micioscopic study of the heart in standaid 
sections is described The “stiategic” sites in each section aie briefly 
reviewed Their importance is illustiated by some of the observations 
111 thirty-seven cases of iheumatic heart disease A standard nomen- 
clature IS suggested for certain sites in the heait 





ARGENTAFFIN TUMORS OF THE SMALL INTESTINE 


A REPORT or FOUR CASES, ONE WITH METASTASES 

GORTON RITCHIE, ]\I D 

JIADISON, W IS 

Consicleiable inteiest has been shown latel}' in ceitain tumois of the 
intestine knowni as carcinoids, or more accinateN as aigentaffin cell 
tumors on account of the affinit} foi silvei of ceitam gianules m then 
cells These tumois occur in the small intestine and appendix, sites 
rarely affected by other piimary tumors, they are often multiple m 
origin, they grow’^ slowdy, larely metastasizing, and they usually give rise 
to symptoms only b} causing intestinal obstiuction Grossly, they are 
usually small, seldom exceeding 3 cm m diameter They are some- 
times pedunculated, but often flat and almost embedded in the mucous 
surface of the intestine In the appendix, they escape notice giossly, 
or are m the form of small nodules The cut suiface, wdiatever the 
location, is opaque and either giay oi yellowish gray Microscopically, 
the cells are round oi oval, the nuclei round and uniform m size, shape 
and staining reaction Mitotic figures are extremely rare The cells 
are arranged in more or less solid, coarsely branching groups, w'lth 
occasional lumen-hke spaces These may be empty or may contain 
small arteries or merely hyaline material The pathognomonic intra- 
cellular argentaffin granules are usually nioi e numerous on the periphei - 
les of acini In a cell bordering on a "lumen,” the gianules aie always 
in the portion of the cell farthest from the opening 

The nature of aigentaffin tumors is not thoioughly understood, as a 
brief review of the widel}" varying opinions m this regard wull show^ 
They were early confused with true carcinomas Bunting ^ in 1904 
called attention to then similarity to basal cell epitheliomas of the skin, 
in that the}^ are characteiized by multiple sites of origin, slow giowth 
and lack of metastases In 1907, Obernderfer clearly differentiated 
them from true carcinomas and proposed the name "carcinoid ” 
Saltykow in 1912 and 1913 discussed them in two papeis, legarding 
them as panel eatic island rests 

In 1914, Gosset and Masson - disco\ered the argentaffin natuie of 
the chromaffin (Kulschitzky) cells of the gastio-intestinal tiact and 

Submitted for publication, June 24, 1930 
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1 Bunting, C H Multiple Priniar\ Carcinomata of the Ileum, Bull Johns 
Hopkins Hosp 5 389, 1904 

2 Gosset, A and Masson P Tuineurs endocrine de I’appendice, Presse 
med 22 237, 1914 
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also the chiomaffin and argentaffin chaiacteis of caicinoids In 1928, 
Masson,'* by means of seiial sections, pioved the oiigin of these tumors 
fiom the aigentaffin cells of the intestine This woik has been con- 
fiimed by seveial mvestigatois 

In 1925, Forbiis ‘ leported six cases and leviewed the hteiature 
thoroughly He summed up the important opinions as to the tumors m 
question thus 

1 The tumors represent true carcinomati clem eel from tlie epitlielium of the 
gastromtestmal mucosa 

2 The}' may he included m the group of basalomata analogous to basal-cell 
cancers of the skin 

3 They may he malformations belonging to the general gioup of tumors 
developing from pancreatic rests, as adenomyoma and accessory pancreas 

4 They may be tumors derived from the chromaffin cells of the crypts of 
Lieberkuhn, and hence he endocrine tumors or tumors of the paraganghonic system 

In view of the limited numbei of these tumois repotted since the 
discoveiy of then tiue deination, and in view of the fact that one case 
with metastases is aAailable, it seems piofitalile to leview the cases 
obseived in this laboiatoiy Unfortunately, the tissue fiom the case 
in which metastases occuiied and that fiom one othei weie fixed in 
Zenkei’s fluid The aigentaffin gianules stain pooily or not at all 
after this flxation An extiemel) caieful moiphologic study was made, 
howevei, and the histologic featuies of these tumois weie found similai 
m evei)' respect to those of the pioved aigentaffin tumois In fact, 
in searching foi any possible similarity to a tine adenocaicinoina, I 
found that the tumois m question showed less glandhke stiuctuie than 
the tumois m which the argentaffin gianules stained cleaily (fig 1) 
This is contiary to the views of Forbus, who legarded glandhke alve- 
olar aiiangement as a diffeiential point on which may lest the diagnosis 
of adenocarcinoma 

The only other reported case with undoubted metastases was one 
presented by Caspar® lecently In his case theie were mesenteiic and 
hepatic metastases m which the argentaffin gianules weie stained cleaily 
by both Masson’s and Hasegawa’s methods Barth ** in 1929 leported 

3 Masson, P Carcinoids (Argentaffin-Cell Tumors) and Nerve Hyperplasia 
of the Appendix Mucosa, Am J Path 4 181, 1928 

4 Forbus, W D Argentaffin Tumors of the Appendix and Small Intestine, 
Bull Johns Hopkins Hosp 37 130, 1925 

5 Caspar, Istvan Personal communication to the author concerning a paper 
presented at the meeting of the American Association of Pathologists and Bac- 
teriologists, New York, 1930 

6 Barth, H Untersuchungen am Neuromen und Carcmoiden des Wurm- 
fortsatzes, Virchows Arch f path Anat 273 62, 1929 
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three cases of appendical caicinoid In one of these there was metastasis 
to the ovar}^ It is possible, liow'^eA^er, that this was a diiect extension 
as the ovar}^ was the right one and apparent!} had been bound 1)} adhe- 
sions that also involved the appendix 

REPORT or CASES 

Casi 1 — ^.t operation for gallbladder disease on a woman, aged 51, a mass, 
apparenth scar tissue, w'as noted m the mesentery, but was not removed Fort\- 
eight hours after operation, the patient began to show signs of peritonitis and 
ileus Her condition grew progressively worse, and she died four davs after 
operation 

At autopse, the mass, 5 be^ 3 by 3 cm, w'as found to he m the mesentere of 
the middle portion of the small intestine The section surface was soft and 



Fig 1 (case 3) — Argentaffin tumor, showmig definite alveolar arrangement of 
cells, X SO 


hemorrhagic, and a definite fibrous capsule w'as present The portion of intestine 
supplied by the involved mesenteric vessels was gangrenous For a distance of 
30 cm proximal to the gangrenous portion, the intestinal w'all contained irregular 
nodules These w'ere m the mucosa and submucosa, most of them being broad 
and flat and some almost pedunculated Several mesenteric Ijmph nodes nearby 
were enlarged On the surface of the liver were seven pearly gray nodules, firm 
and w'ell demarcated The section surface of the liver also show'ed several 
deeper nodules, and all were gray and homogeneous in appearance There was 
no evidence of metastasis m anv other organ 

Mici oscoptc Examination — The tumors m the intestine me^enterv and liver 
were composed of solid masses of tumor cells in alveolar formation The cells 
were so crowded together as to obscure cell outlines in most areas, but where 
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these could be seen the}" were round or oral The nuclei weie round and uniform 
in shape and si/e No mitotic figures were seen At several points were struc- 
tures resembling lumina of glands Some of these were empt}, whereas others 
contained small blood ressels The dense stroma m the intestinal tumors w'as 
made up partly of fibious tissue and part!} of smooth muscle, but m the mesen- 
teric and hepatic metastases (fig 2) it w'as entire!}" fibrous It w'as impossible 
to stain the argentaffin granules on account of Zenker fixation 

Casl 2 — A w"oman, aged 71, rvas admitted to the hospital with s}mptoms of 
chronic intestinal obstruction of three months’ duration At operation, an annular 
tumoi, apparent!} carcinoma, was found constricting the low'cr part of the ileum 
Ileocecostomy w'as done Ihe patient died the morning after the operation 



Fig 2 (case 1) — Metastasis of argentaffin tumor m the Iner X 130 


At autopsv, a constriction of the ileum was found, narrow"ing the lumen to 
4 mm and extending 2 cm along the course of the intestine The lower end of 
the lesion was 3 cm from the ileocecal valve There w'as scarring and puckering 
in the mesentery here kinking the intestine On one side of the constriction 
there w'as a pedunculated mass, firm, gra}ish brow’ii and about 1 cm m diameter 
There W"as a similar mass in the mesenteric attachment of this pait of the 
intestine 

j\Iia oscopic E\aininatwn — The histologic appearance here w'as m all respects 
similar to that of the intestinal tumors m the preceding case Fixation in Zenker s 
fluid was used 

Casj 3 — A W'oman, aged 60, w"as the souice of the third specimen of argentaffin 
tumor 

Ca.sc 4 — The tissues from this and from case 3 w'Cie received fiom outside 
as surgical specimens W'lthout histor}, except that the} w'ere remoied at operation 
from patients W'lth s}mptoms of intestinal obstruction Both of these tumors 
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on staining b)' Masson’s method, showed the characteristic silver-reducing gran- 
ules in a great majority of the cells The morphologic chaiactenstics of these 
tumors were similar to those of the other two tumors, the differences being minor 
only 

COMMENT 

Of the vaiious h}potheses as to the natuie ot these tumois, none 
seems to offer a satisfactoiy solution of the pioblem Massons work 
111 tiacing then origin to the argentaffin cells of the intestine miahdates 
other opinions, and lesolves the entire pioblem into a question of the 
natuie of these cells Masson feels that they toim collective!) an 
endociine oigan of entodeimic oiigiii He speaks of a “neuiocime” 
oigan 111 which the noimal aigentaffin cells ot the intestine pour their 
secietion on the nei i e-endings of an autonomic nei\e plexus also of 
entodeimic derivation, not demonstiable with the techiiicdl methods 
now ai'^ailable This supposition is based on the fact that iiiam aigeii- 
taffin tumors, paiticulaily those of the appendix, aie iiitiiiiatel)^ 
associated with neuiomas In one of Barth’s cases theie was an accoiii- 
paii)mg neuroma with which the aigentaffin cells wcic m close 
association He does not follow Masson in inteipietation ri this, but 
brings up the inteiesting possibility of an affinity between nenous tissue 
and that of epithelial tumors analogous to the affinity in \on Reckling- 
hausen’s disease between nervous and connectne tissue The cases 
investigated in this laboiatoiv weie purely epithelial 

Kull expressed the belief that then secietion is ponied into the 
blood capillaiies, and Paiat said that he was in geneial accoid with this 
opinion 

I believe that the evidence in favor of these piopositions is not suffi- 
cient to justify the acceptance of eithei The intestinal cells in question 
contain chromaffin granules as do the chromaffin cells of the supiaienal 
medulla, this, lioweAer, shows merel) a chemical siniilaiitA and is not 
conclusive proof of functional analogy Even the chemical analog) is 
not complete, for the supiarenal granules aie not stained iMth chiome 
salts after an)^ fixation in ivhich acetic acid is used wheieas the intes- 
tinal granules stain well aftei fixation Avith Bourn’s fluid, v Inch includes 
5 pel cent glacial acetic acid Neither is there any physiologic eiidence, 
foi argentaffin tumors eithei aie symptomless or give use to S)mptoms 
onl)^ by causing intestinal obstiuction, inteifeience with the circulation 
or othei lesult of position In this they are unlike most endociine 
tumors e g, those of the hvpophysis, thyroid gland, supiaienal glands, 
gonads and some even of the islands of Langeihans 

Kulschitzk)'- ’’ felt that the gianules m the cells that he desciibed bore 
a definite relation to digestion and absorption in the intestine After 

7 Kulschitzk}^, N Zur Frage uber den Bau des Darmkanals, Arch f mikr 
“^nat 49 7, 1897 
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stanation of his expeiimenlal animals (dogs), he found that the gran- 
ules in the cells weie deci eased in number, in animals on a plentiful 
diet that weie killed aftei a few days, the gianules weie inci eased o\er 
the 1101 mal numbei His obseivations have been declaied incorrect b} 
Kull, Suda and several otheis 

Coidiei stated the belief that the cells haie a definite exocrine func- 
tion and poui then secietion into the intestinal lumen 

CONCLUSIONS 

It IS eiident m leiiewing the vai3mg opinions concerning the nature 
of aigentaffin tumois that an undci standing of this question depends 
on furthei m\estigation of the chi omo-ai gentaffin cells of the normal 
intestine Until these aie thoioughh' understood one can sa) only that 
aigentaffin tumois aie similai m chaiactei istics and especially in degree 
of mahgnancv to basal cell epitheliomas of the skin E\en this state- 
ment has its exceptions foi metastases do occui, though laiely 

SLMMAKI 

Foul cases ol aigentaffin tumoi of the small intestine (carcinoid) are 
lepoited, one with mcsenteiic and hc]iatic metastases A brief review 
of opinions as to the nature of these tumois is made, and the conclusions 
drawn aie ( 1 ) that the nature of the tumors depends on the nature of 
the chi omo-ai gentaffin cells of the noimal intestine not }et undeistood, 
and ( 2 ) that until this point is decided argentaffin tumois must be 
placed in the same categoiy as basal cell epitheliomas of the skin, ^Ylth 
lefeieiice to malignancy and geneial chaiactei istics 



EXPERIMENTAL SUBACUTE A.AIYLOID 
NEPHROSIS IN RABBITS ‘ 

E M BUTT 

SAN FRANCISCO 

In the couise of studies on chronic metal poisoning, I noted a 
cuiious and interesting lesion in the kidneys of labbits receiving man- 
ganese chloiide subcutaneously The lesion consisted of a maiked sub- 
acute nephiosis involving the tubules and glomeiuh, accompanied by 
the deposition of an amyloid-bke substance m the glomerulai tufts and 
about the tubulai capillaiies 

To my knowledge such an observation has not been lecoided as a 
lesult of metal poisoning, and it was thought to be of sufficient inteiest 
to be made the subject of a lepoit 

Manganese poisoning m man produces a pecubai combination of 
degenerative lesions in the basal ganglions of the biain and ciiihosis 
of the liver a condition not unlike that of hepatolenticulai degeneiation 
as desciibed by Wilson ^ and otheis Mainly because of this fact much 
expel imental work has been done with manganese 

It is of interest to recall that Mella ^ by injecting manganese into 
monkeys, reproduced the lesions described as cbaiactenstic of man- 
ganese poisoning m man Latei Findlay" lepoited ciiihotic changes 
in the hveis of rabbits, guinea-pigs and lats poisoned with manganese 

Huist and Huist'* stimmaiized the literature and veiified Findlay’s 
obseivations, pioducmg fibrous changes in the livers of guinea-pigs and 
labbits with subcutaneous injections of manganese chloiide Howevei, 
they weie unable to demonstiate changes m the cential nenous systems 
of then animals 

Piimaiily, nty woik was undei taken with the idea of dispioving or 
substantiating the possibility that chionic manganese poisoning m lab- 
bits gives rise to a similar deposition of pigment in the liveis, as was 
found by Hall and myself “ m oui cxpeiiments confiimator} of iMal- 
loiy’s woik with coppei 

Submitted for publication, Tune 16, 1930 
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It IS pel haps not iiielevant to point out that this investigation acts 
as a contiol on oui foimei work Muth copper Fuitheimoie, it must 
be stated that in oui studies with both coppei and manganese, cairots 
weie puiposety omitted fiom the diet 

Much woik has been done on the pioduction of am 3 doid disease 
No attempt will be made to summaiize the voluminous liteiatuie on the 
subject In passing, mention will be made of the moie lecent woik of 
Kuczynski ° fuithei elaboiated by Smetana,'^ m legaid to the pioduction 
of am 3 loid disease in mice by injections of nutrose Moie recenth 
Yokoi ® lepoited that with mtiavenous injections of defibi mated blood, 
seium, 01 natiium silicate, amyloid disease ma 3 f be pioduced in these 
animals Letter ei ® has made a comprehensive study of the expel i- 
mental development of amyloid in mice, pioducmg the disease with 
injections of proteins, colloidal sulphin oi colloidal selenium 

EXPERIMENTAL PROCEDURE 

Young, healthy rabbits of about the same age, 6 montlis, were selected for 
the experiment The animals were kept in separate cages and maintained on a 
diet consisting of barlej'’, alfalfa and lettuce or cabbage lea\es 

At irregular intervals, twenty-four hour samples of urine were collected, and 
quantitative tests for albumin and examinations of sediment were made The 
method of She%ky and Stafford was employed for the quantitative estimation 
of albumin 

Subcutaneous and intravenous injections uere made, aseptic precautions and 
sterile solutions being used 

Autops^ was performed on the animals vithin tuentv-foiir hours after death 
Sections of the kidnevs, liver, heart and adrenal glands were placed in Orth’s 
solution and in 65 per cent alcohol The tissues fixed in Orth’s solution were 
examined for fattj changes The alcohol-fixed tissues were embedded in paraffin 
sectioned and stained with hematoxylin and eosin or \an Gieson’s stains Methjl 
violet and iodine were used to identify the amyloid 

RABPITS RECEIVING SUBCUTANEOUS INJECTIONS OE MANGANESE 

CHLORIDE 

Ten rabbits -weie given injections of manganese chloiicle two oi 
thiee times a w^eek See table 1 for the details 

Rabbits 1, 2 and 3 weie killed by an oveidose of manganese after* 
having leceived injections of smallei doses ovei a peiiod of twelve 
iveeks Rabbit 4 had an injection of the same dose, but subsequentlj^ 

6 KuczMiski Virchows Arch f path Anat 239 185, 1922 

7 Smetana Bull Johns Hopkins Hosp 37 408, 1925 

8 Yokoi Tr Jap Path Soc 19 343, 1929 

9 Letterer Beitr z path Anat u z allg Path 75 487, 1926 

10 She^k^ avid Stafford Clinical Method for Estimation of Protein in 
Trine and Other Bod\ Fluids, Arch Int Med 32 222, 1923 
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lecoveied Gioss examination of the oigans revealed no abnoiinalities, 
except intense congestion of the lungs and mottling of the livers His- 
tologic examination of the tissues showed numeious small aieas of 
neciosis in the liveis, extensive hemoiihage and edema in the lungs 


Table 1 — Rabbits Receiving Subevtaneons Injections of Manganese Chloiide 


Rab 

bit 

Dun 

tion 

of 

E\peri 

raent, 

VL 

Kum 

ber 

of 

Injec 

tions 

Albumin in 

Total Urine, Jig 

MnCL per 24 Hr 

Re Specimen at 
ceived, Termination Lesions of 

Gm of Experiment Ividncv 

Amyloid 

m 

Kidney 

Amyloid 

in 

Lesions of Other 

Other Organs Organs 

1 

12 

27 

0 002 


Clouflv swelling, 
tubular necrosis 

None 

Lii er areas of 
necrosis, small 
amount of pigment 

Xone 

2 

12 

27 

0 062 


Cloudy swelling, 
tubular necrosis 

Xone 

Liier areas of 
necrosis, small 
amount of pigment 

None 

3 

12 

27 

0 062 


Cloudy swelling, 
tubular necrosis 

None 

Lner areas of 
necrosis, small 
amount of pigment 

None 

4 

34 

89 

0 482 

1010 0 

Jlarlvcd tubular 
and glomerular 
inv olvement, 
moderate inter 
stitial scarring 

+ + + 

Lner areas of 
necrosis, slight 
increase of pen 
portal fibrous 
tissue, terminal 
pericarditis 

None 

5 

39 

75 

0 500 

1094 0 

Harked tubular 
and glomerular 
iniohement, 
moderate inter 
stitial searring 

++ + 

Spleen pigment 
Liver small 
amount of 
pigment 

None 

0 

48 

107 

0 870 

SCO 

Moderate tubular 
and glomerular 
involvement 

+ 4- 

Lung broncho 
pneumonia 

Lner moderate 
increase in pen 
portal fibrous tissue 
Spleen pigment 

None 

7 

48 

103 

0 929 

110 0 

Moderate tubular 
and glomerular 
mi olvement 

+ + 

Lung broncho 
pneumonia 

Spleen p gment 

None 

s 

ir(F) 

S(S) 

(17) F 
13 S 

1 OoO 
0154 

1090 0 

Marked tubular 
and glomerular 
mvoliement, 
moderate inter 
stitial scarring 

+ + + 

Lung hemorrhage 
Heart interstiti il 
scarring 

Spleen 

9 

46 

78 

0 9708 

120 9 

Moderate tubular 
and glomerular 
involvement 

J- + 

Lung hemorrhage 

None 

10 

43 

54 

0 9954 

1242 0 

Marked tubular 
and glomerular 
involvement, 
moderate inter 
stitial scarring 

+++ 

Lung hemorrhage 

None 


and congestion, cloudy swelling, epithelial necrosis and casts in the 
tubules of the kidneys In all three animals, theie were small amounts 
of iinel)’- gianulai, brown pigment m the liver cells about the peiipheiy 
of the lobules This pigment neither stained with fuchsin noi ga^e a 
positn^e leaction in the test for iron 

The lemaining seven rabbits of this group received injections ovei 
a period of from twenty-five to foity-eight veeks 
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It IS inteiesting to note that when the kidneys weie seveielv dam- 
aged the daily output of albumin in the mine was high, in some cases 
amounting to ovei 1 Gin a da} The noiinal exciction of albumin in 
the urine of rabbits vanes fiom 20 to SO mg pei twent}-foui boms 
Rabbit 4 died m uremic coma The blood uiea just piioi to the 
death of the animal was 258 mg pei hiiiidied cubic centimeteis of blood 
A geneial description of the gioss and micioscopic appeal ances of 
the oigans of these labbits will suffice, as the changes weie identical 
except foi quantitative and minoi dififeiences Of all the oigans, the 
kldne^s presented the most constant and severe lesions The kidnevs 
neie pale and swollen, and when tested with iodine the glomeiuh stood 



Fig 1 (rabbit 10) — A^eeklv record of the \\ eights and amounts of manganese 
chloride injected subcutaneoush and the quantities of urine and albumin excreted 
in tn ent\ -four hour periods 

out as small biown dots IMici oscopically theie weie ext: erne changes 
m the tubules, paiticulaih involving the fiist, second and thud paits 
ot the proximal convoluted poitions and the medullaiy loops These 
changes consisted of maiked fatty degeneiation and neciosis of the 
epithelial cells, accompanied b} evidences of regeneiation Many of 
the pioximal convoluted tubules weie dilated to fii'^e and six times then 
normal size, some weie completely denuded of epithelium, while otheis 
neie iiiegulail} lined with laige, cleai, oval cells, haimg pale-stammg 
nuclei or flat, fusifoim epithelial cells with laige nuclei In a few 
places the epithelial cells foimed small masses piojectmg into the 
lumma Some of the tubules contained casts, otheis sfianulai mateiial 




Fig 2 — High power photomicrograph of kiclne}’- of rabbit 10, showing the 
amjloid infiltration about the tubular capillaries and the broad inner zone of the 
medulla 



.nfillrated w.tl, amyloid, seen with high 
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The changes in the distal paits of the loops of lienle and in the distal 
convoluted and collecting tubules weie negligible Theie was a definite 
but moderate prohfeiation of interstitial fibrous tissue moie marked 
in the kidneys haring maikedl} dilated tubules This was not accom- 
panied by an}^ signs of inflaminatoi}'^ leaction 

The glomeiular changes weie extremely inteiestmg Many of the 
eapsulai spaces were filled with gianulai mateiial and in some places 
contained small amounts of blood Thioughout, the glomeiulai tufts 
weie infiltiated with varying amounts of an am\loid-hke substance that 
in places completely obhteiated the glomeiuh This same substance was 
lound about the tubulai capillaries and was more in evidence about the 
capillaries of the medulla This amvloid-hke substance stained led 
with methyl violet and hi own wuth iodine The iodine biowui coloi 
changed to a gieemsh blue when tieated rvith sulphuric acid Except foi 
a model ate mciease of penvasculai fibious tissue, the aiteiies weie 
noimal 

The lenal changes in labhits 6, 7 and 9 w'eie less seveie than those 
in rabbits 4, 5, 8 and 10, but m all theie w'^eie van mg amounts of 
amyloid 

The am)loid degeneiation was limited entnely to the kidne}s, except 
in labbit 8, m wdiich the spleen in addition to the kidne}s w’^as found 
to contain amyloid This labbit, b} the way, w'as fed manganese 
chloride daily foi a peiiod of seventeen wrecks, leceiving a total of 
105 Gm , and then later w^as given subcutaneous injections, leceiving 
0 154 Gm of the metallic salt ovei a peiiod of eight weeks 

The changes noted m the hveis of these animals w^eie vaiiable and 
of little consequence Giossly, the hveis w^eie normal, except foi 
intense congestion In three labbits theie weie a few^ small aieas of 
neciosis and slight inci eases of periportal fibious tissue In twm rabbits 
theie w^eie slight amounts of fineh gianulai, biowm pigment m the 
liver cells about the peripheries of the lobules 

Onh one rabbit of this giotip piesented subcutaneous abscesses as 
a lesult of the injections The sites of injections m the lemamdei of 
the rabbits presented no evidence of sloughing or of abscess foimation 

RA.BB1TS RECEIVING INTRAVENOUS INJECTIONS OE MANG \NESE 

CHLORIDE 

Thiee labbits w^eie given intravenous injections of manganese 
chloiide (table 2) The kidneys of labbit 11 w^ere slightly swmllen 
and microscopically piesented lesions as follow’^s The tubular epithe- 
lium w'^as swmllen, granular and neciotic in places The tubules and 
glomeiulai spaces weie filled wuth granulai mateiial Some of the 
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glomeiulai tufts appealed shuinken, others weie swollen, vacuolated 
and maikedly congested In a few places, the glomeiulai tufts weie 
leplaced b)^ a mesh of fibrin in which there weie red blood cells - About 
a few of the capillaries of the medulla of the kidney theie weie small 
amounts of amyloid Lesions m the othei oigans consisted of areas 
of necrosis in the hvei and hemorihages in the lungs The spleen was 
tound to contain much non-hearing pigment In the hvei theie were 
small deposits of pigment confined to the hvei cells about the lobulai 
peripheiies 

The lemaimng two labbits leceived injections of smallei doses of 
the metal ovei a longer peiiod of time One labbit showed laige sub- 
cutaneous abscesses and was killed at the end of the thiity-fourth week 


Table 2 — Rabbits Receiving Inti avcnoiis Iniections oj Manganese Chloiide 


Ral) 

bit 

Dura 

tion 

of 

Fxpen 

ment, 

VT 

Kum 

ber 

of 

Iniec 

tions 

Total 
MnCL 
Rocen ccl, 
-Mg 

Albumin in 
Urine, Mg 
per 24 Hr 
at Tormi 
nation of 
Experiment 

Lesions of 
Kidnej 

Amj loid 
m 

ICidnej 

Lesions of 
other Organs 

11 

10 

18 

0 242 

11010 

MarLecl tubular 
and glomerular 
necrosis 

+ 

Spleen pigment 
Liver necrosis, 
small amount 
of pigment 

12 

i2 

79 

0 5104 

130 1 

Marked cloudj 
suelling, other 
uisc normal 

None 

Spleen pigment 
Lner moderate 
amount of 
pigment 

13 

34 

5S 

0 2G2G 

150 6 

Moderate cloudy 
snellmg, other 
u ISC normal 

None 

Spleen pigment 
Liver small 
amount of brown 
granular pigment 


The other animal was killed at the end of the forty-second week 
Except for a model ate pai enchymatous degenei ation, the kidneys of 
both animals were noimal No amyloid was demonstiated The livers 
and spleens contained moderate amounts of hematogenous pigment 

RABBITS TED WITH MANGANESE CHLORIDE 

Five rabbits were given manganese chloiide, daily, m their food for 
fiom eleven to forty-one weeks (table 3) The end-results were nega- 
tn^e, and in none of the rabbits of this group were there evidences of 
damage of the kidneys oi hvei attributable to the action of the metal 
Two of the animals (14 and 17) developed bronchopneumonia, accom- 
panied by abscess formation There were areas of necrosis in the liver 
of rabbit 14, and it seemed most likely that this lesion resulted fiom the 
severe pneumonic infection There was a small amount of finely 
gianular, brown pigment in the liver of rabbit 18, a lesion not demon- 
strated in the remaining four animals 
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RABBITS RECEIVING SUBCUTANEOUS INJECTIONS OF (1) ZINC 
I ACTATE, (2) MERCURIC CYANIDE 

Two labbits received injections of zinc lactate foi thirtj^-eight weeks, 
each leceiving a total of 1 65 mg (table 4) Both labbits developed 
large areas of sloughing at the sites of injection Giossly and micro- 
scopically, the organs were normal 


Table 3 — Rabbits Fed Manganese Chlonde 


Rabbit 

Dura 
tion of 
E\peri 
ment, 
Wk 

Nnm 

ber 

of 

Feed 

mgs 

Albumin in 
Total Urine, Mg 

MnCle per 24 Hr at 

Received, Termination of 
Gin Experiment 

Lesions Amj loid 

of m Lesions of 

Kidney Kidnej s Other Organs 

14 

12 

62 

1 05 Test not done 

None None 

Liver 

necrosis 

15 

16 

62 

1 05 Test not done 

None None 

Spleen 

pigment 

16 

11 

66 

3 12 26 1 

None None 

Liver 

tion 

fatty infiltra 

17 

21 

126 

9 72 59 4 

None None 

Liver fatty mflltra 
tion 

Lung bronebopneu 
monia 

IS 

41 

312 

40 92 04 8 

None None 

Liver small amount 
pigment, fattj 
infiltration 

Tabli 

4 — Rabbits Rceeiving Subcutaneous Injections of 

(J) Zinc Lactate and 




(2) Mclcuiic Cvanidc 



Rabbit 

Dura 

tion 

of 

Expen 

ment, 

IVk 

Num 

ber 

of 

Injee 

tions 

Albumin in 
Urine, Mg 
per 24 Hr 
Total at Termi 

Metal nation of 

Receiv'cd Experiment 

Lesions of 
Kidney 

Amyloid 

in 

Kidnej s 

Lesions of 
Other Organs 

45 

38 

33 

Zinc lactate, 46 0 

1 65 mg 

Cloudy spelling 

None 

None 

40 

38 

33 

Zinc lactate, 57 2 

1 05 mg 

Oloudy sn elling, 
small amount 
tubular necrosis 

None 

None 

27 

44 

56 

Mercuric cv anide, 594 0 

0 "41 Gm 

Marked tubular 
necrosis, glomcr 
ular changes inter 
stitial fibrosis 

None 

Liver small 
areas of 
neeros s 

2S 

44 

o6 

Mercuric cyanide, 518 4 

0 278 Gm 

Same ns in 27, 
except less 
marked 

None 

Spleen pigment 
Liver cloudj 
swelling 


The lemaiiiing two labbits received i espectively, 0 341 and 0 278 
Gm of mei curie cyanide, ovei a period of fifty-six weeks Both labbits 
developed subacute lesions of the kidney, typical of the usual observa- 
tions in meicury poisoning 

No amyloid was found in the organs of the foui labbits 


CONTROLS 

Suffice it to say that an adequate number of contiol rabbits, twelve, 
maintained on the diet given above presented no gross oi microscopic 
lesions 
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COMMENT 


Local amyloid degeneration m kidneys of labbits severel} damaged 
by subcutaneous injections of manganese chloiide is a constant observa- 
tion, and moreover properly regulated doses of the same metal given 
intravenously give use to the same lesion 

The production of the lesion of the kidney depends on giving' 
manganese chloride ovei a long period of time, thus making it neces- 
sary to regulate the dose to the individual tolerance of the animal This 
may be done by following the daily weights and the quantitative 
estimations of albumin in the urine 

At piesent, I am lepeating and vaiying the expeiiniental pioceduie 
with the hope of finding an explanation of the formation of amyloid in 
this lesion I believe, however, that capillary damage, followed by the 
exudation and jelling of piotein substance from the blood into the peii- 
capillary spaces, is the most hkel}'’ explanation Nevertheless, I am 
mindful of the fact that the pioduction of this amyloid substance may be 
a local phenomenon 

Local suppuration at the sites of injection of the metal may be 
definitely excluded as the cause of the amyloid degenei ation, as only 
one rabbit of the group receiving subcutaneous injections developed 
abscesses, and the kidneys of this rabbit contained less amyloid than the 
kidneys of the remainder of the rabbits This possibility was furthei 
controlled by subcutaneous injections of zinc lactate and mercuiy 
cjamde into rabbits, the former pioducmg large aieas of sloughing sub- 
cutaneously, and the latter giving rise to little or no effect locally but 
causing severe renal tubular damage typical of meicuiy poisoning, but 
in neithei case resulting in local amyloid degeneration of the kidneys 
I am unable to explain why the damage of the liver that I observed 
was not so extensive as that which other authors have reported It may 
be that higher doses of manganese chloride than I have employed aie 
necessary to cause such damage 

Hurst and Hurst ^ reported the finding of pigment m the livers of 
their rabbits given manganese and concluded “The pigment in man- 


ganese poisoning is like that in phenylhydrazine poisoning, a product of 
blood destruction, and manganese has in addition to the effect on the 
liver some slight hemolytic action , the pigment is not hemofuchsin ” 
It -Hill be seen in my tables that some pigment was demonstiated in the 
hveis of the rabbits, a most constant observation in rabbits into which 
manganese chloiide had been intravenously injected The pigment 
was finely granular and did not stain with fuchsm or b}'' Peil’s prussian 
due method In fact, it does not resemble the type of pigmentation 
that copper produces, in quantity or in quality 

I was unable after thorough seaich to find pigment in the livers of 

e control rabbits The question of the pigment will be consideied in 
a later paper 
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CONCLUSIONS 

A method has been found to produce ani3loid nephrosis in labbits 
The production of the lesion depends on the legulation of the doses of 
manganese chloride given subcutaneously so as to permit chronic 
poisoning The am3doid degeneration is usually limited to the kidneys, 
except occasionally when the spleen in addition to the kidne3'^s ma3^ be 
involved The identification of this am3loid-hke substance as am3doid 
IS based on its leaction with the stains that are considered specific for 
amyloid, i e , meth3d violet and iodine 



STUDIES ON THE PATHOGENESIS OF ^ BACTERIAL 

ENDOCARDITIS II 

KPRT SEMSROTH, MD 

A^D 

ROBERT KOCH, M D 

PITTSBURGH 

In a pievious communication’^ it was lepoited that staph)’'lococcus 
bacteiemia of labbits led to endocaiditis m a high percentage of the 
animals if, pievious to the infection, the animals had leceived ten mtia- 
venous injections of sodium casemate Since the contiol animals, even 
when given as many as thiity daily injections of casein, failed to show 
lesions of the endocai diuin, we diew the infeience that our lesults weie 
due to an alteied capacity of the endocardium to leact towaid bacteiia 
Othei mvestigatois of the pathogenesis of endocaiditis. foi example, 
Dietrich - and Fieifeld,® concluded fiom then experiments that endo- 
cai dial localization of bacteiia piesupposes an “activation” of the 
endothelium i e , its transfoimation into endothelial phagocytes 

In ordei to submit the afoiementioned theoiy to an expei imental 
test, we obseived the leaction of the endocai dium of labbits that had 
leceived injections of casein towaid mdia ink and caimine The 
technical details of the expei iment aie lecoided m the accompanying 
table 

The histologic observations wei e identical in all animals that received 
injections whether of india ink oi caimine suspended m distilled water 
Neithei the contiols nor the animals previously tieated with casein 
showed phagocytosis of caibon oi caimme pai tides by the endothelial 
coat of the endocardium All animals that leceived injections of lithium 
caimine showed a finely granulai deposit of caimme m the histiocytes 
of the endocai diuin The amount and the distiibution of the caimme 
deposits in the contiols did not diffei fiom those in the animals tieated 
With casein No kaiyorrhexis of either the endothelium or the histio- 
cj^tes of the heart valves and no othei legressive changes of the endo- 
cai dinm weie found Numerous sections of the m}ocardium, liver 
spleen and bone-man ow failed to leveal any legiessive or progiessive 

Submitted for publication, June 12, 1930 

the Institute of Pathology of the Western Pennsylvania Hospital 
Dr Ralph R Mellon, director 

I Semsroth, K, and Koch, R Studies on the Pathogenesis of Bacterial 
Uiclocarditis, Arch Path 8 921, 1929 

- Dietrich, A Deutsche Gesellsch f inn Med 27 188, 1925 

3 Freifeld, H Klin Wchnschr 7 1645, 1928 
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changes In particulai, theie was no focal pioliferation ot the Kupffer 
cells of the hvei and no amyloidosis such as that reported Iw Kuczynski * 
as a sequel of repeated mtrainusculai injections of casein in mice The 
theoiy of endothelial activation in the sense of a tianstoimation ot the 
endothelium into phagocytes can therefoie be dismissed as contiaiy to 
experimental observations The altered capacity of the endocaidium 
to leact toward bacteria has to be explained in some other way 

E\pc> iiiicnt to Dctommc the Effect of Injections of Casein on the Tunction 
of the Reticiilo-Endothehal System 


Dijs of 
Injection 
1st lOth daj 


Intravenous Injections Given Various Groups of R ibhit= 


' 

la 


2a 


Oa 

1 

2% sodium 
casemate, 

1 cc 111 
creasing 
to 5 cc 

(Controls) 

9 

2% sodium 
caseinate, 

1 cc in 
creasing 
to 5 cc 

(Controls) 

3 

2% sodium 
caseinatt, 

1 cc m 
creasinf. 
to 5 cc 

(Controls) 


11 tb day 

3 a m 


4pm 


12th daj 

>J 1 m 


11 a m 


5 cc India 

3 cc India 

4 cc car 

4 cc car 

5 ec lithium 

3 ec lithium 

ink (a 1 3 

ink (a 1 3 

mine (5% 

mine (3% 

carmine 

carm nt 

dilution 

dilution 

suspension 

suspension 

(3% car 

(5% car 

m distilled 

in distilled 

in distilled 

in distilled 

mine dis 

mine dis 

vv ater) 

vv ater) 

vv ater) 

vv ater) 

solved in 

solved in 





saturated 

saturated 





lithium 

lithium 





carbonate) 

carbonate) 

5 cc India 

3 ce India 

4 ce car 

4 ec car 

3 cc lithium 

3 cc lithium 

ink (a 1 3 

ink (a 1 3 

mine (5% 

mine (3% 

carmine 

carmine 

dilution 

dilution 

suspension 

suspension 

(3% car 

(5% car 

in distilled 

in distilled 

in distilled 

in distilled 

mine dis 

nunc dis 

vv ater) 

vv ater) 

water) 

water) 

solved in 

solv od III 


saturated saturated 

lithium lithium 

earhonatc) carbomtcl 


5 cc India 
ink (a 1 3 
dilution 
in distilled 
u ater) 


3 ce India 
ink (a 1 3 
dilution 
m distilled 
v\ ater) 


4 et ear 
mine (3% 
suspension 
m distilled 
v\ ater) 


4 ec car 
mine (5% 
suspension 
in distilled 
vv ater) 


5 ec lithium 
carmine 
(5% car 
mine dis 
solved m 
satur ited 
lithium 
carbonate) 


5 cc lithium 
carmine 
(3% car 
mine di« 
solved in 
saturated 
lithium 
c irhonate) 


•ill animals were 1 died -iutopsics were performed on all, and sections of heart 
liver, spleen, bone m irrovv ind kidnevs were prepared 


THE EFFECT OF INTRAVENOUS INJECTIONS OF CASEIN OR 01 

KILLED STREPTOCOCCI ON THE FUNCTIONAL STATE OF THE 
RETICULO-ENDOTHELIAL SYSTEM 

111 a Study of the behavioi of the vitally stained host against infections 
Silberbeig® pioduced endocarditis legularly when he infected labbits 
subsequent to a senes of injections of lithium caimine Since lithium 
carmine is deposited in the cells of the leticulo-endothehal svsteni the 
assumption that changes in the function of the leticulo-endothelial sjstem 
aie involved in the pathogenesis of endocaiditis was consideied woithy of 

4 Kucz 3 'nski, M H Virchows Arch f path Anat 239 185, 1922 

5 Silberberg, M Virchows Arch f path Anat 267 483, 1928 



SEMSROl H-KOCH— BACTERIAL ENDOCARDITIS 


871 


experimental study The method that we used foi demonstiatmg such 
a lelationship differed from the method that Silberberg used and that 
IS generally applied foi the study of the reticulo-endothelial system 
Commonly, dyes are used as a means for influencing the function of the 
leticulo-endothehal system, often with the object of a so-called blockade 
m mind The limitations of such a piocedure aie evident and have been 
pointed out lepeatedl} The more piomismg way seemed to be 
to use the dyes as indicators of the function of the reticulo-endothelial 
cells, after the animals had received parenteral applications ot casein 
Another senes of animals was given injections accoidmg to the 
technic given in the table The animals wei e killed two houi s after the 
last injection autopsies performed and sections of spleen, hvei and 
bone mairow prepared 

The histologic observations weie identical in all animals leceiving 
injections of india ink oi caimine suspended m distilled uatei The 
storage of caibon oi caimme particles by the oigans of the leticulo- 
endothelial system — livei, spleen and bone inaiiow — m the animals 
tieated with casein uas not found to diffei fiom that in the contiols 
Rabbits treated with casein, howevei, and receiving injections of lithium 
carmine showed only tiaces of gianular caimme, while noimal contiol 
labbits showed an ample deposit of finely gianulai caimme 

If this change in the function of the leticulo-endothelial cells, 
indicated b) the absence of carmine deposits, is associated with the 
pathogenesis of endocarditis and is not due to a specific action of the 
casein, any piocedure that leads to an expeiimental endocaiditis should 
present this change undei conti oiled conditions Fieifeld " showed that 
staphylococcus bacteremia of labbits leads to endocarditis if the animals 
have been subjected to six daily injections of killed streptococci pievious 
to the intection 

Foi an experimental test of this assumption, the technic lecoided in 
the table was modified by leplacmg the injections of casein with six 
daily injections of killed stieptococci The dyes weie injected as in the 
pievious experiment, on the seventh and eighth days All animals weie 
killed two hours after the last injection of dye, autopsies peifoimed and 
sections prepaied The results weie identical with those of the previous 

expeiiments The mam featuies are summaiized schematically in 
figuie 1 

Fuither information about this change in the function of the leticulo- 
endothehal cells was gained by a study of animals killed at varying 
peiiods after the last injection of dye 

In noiinal labbits, the amount of lithium caimme deposited inci eased 
«p to two houis and then persisted m this quantity for at least a week 
n rabbits that received ten daily injections of sodium caseinate and 
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then three injections of lithium caimine, examination aftei one-halt 
horn leAealed absence of the dye, aftei one hour, about half of the 
amount ot caimine piesent m the cells of a normal animal could be 
seen aftei two houis, the dye had disappeaied 


Deposixs in reticulo-endoxnelial cells 
following injections of — 



India 

ink 

Carmine 

suspension 

Lithium 

carmine 

Normal rabbit 

■ 

m 

on 

Rabbit that 
had received 
ten intraven- 
ous injections 
of casein 

■ 

oil 

□ 

Rabbit that 
had received 
six intraven- 
ous injections 
of killed 
streptococci 

■ 

HD 

□ 


Fig 1 — The effect of a senes of injections of casein or of killed streptococci 
on the reticulo-endothehal si stem of rabbits, as shown b\ deposition of subse- 
quenth injected india ink, carmine suspension or lithium carmine m the reticulo- 
endothelial cells The solid square represents carbon , the barred square, carmine, 
and the blank square, a reticulo-endothelial sistem free from deposits of dje 
Each animal was killed two hours after the last injection of dje substance 


Lithium carmine deposited in cells of 
reticulo-endothelial system 



Fig 2 — The deposit of lithium carmine in the cells of the reticulo-endothelial 
sjstem of a rabbit that had received ten intravenous injections of casein The 
solid line represents the deposit in a normal rabbit (control) and the dotted line 
that 111 the rabbit treated with casein 
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Whethei this change in the function of the i eticulo-enclothelial cells 
jnclicated by the Aaiiations of then hehavioi towaid lithium caimine is 
yiiinaiily due to a metabolic oi to a secietoiy distuibance of the cells 
iheinselves oi is secondan to excietoiy distuibance lemains a mattei 
toi tuithei stiKh Repeated injections of foieign proteins led, in the 
expeiience of Haendel and Malet,’’ to an inci eased ability of the 
leticulo-endothehal s}stem to stoie india ink While these authois 
legal ded then lesults as pi oof of inci eased function, oui own expeii- 
ence shows that such a conclusion is misleading When a 
solution ot lithium caimine is used as an mdicatoi — instead ot a 
suspension — lepeated intiaienous injections of a foieign piotem aie 
found to lead to a function that could be teimed “deci eased,” if the 
amount ot dje deposited is taken as a ciileiion, oi “inci eased,” if the 
rate of disappeaiance of the dye is made the sole point of inteiest This 
inattei is then a lelative one, unless othei suppoiting ciiteiia aie invoked 
that will pioie physiologically decisive 

EXPCRIMEMAL lOMC ENDOCAUUnJS AM) M^OCNUUITIS 

A deleteiious effect of bacteiial toxic pioducts on the heait valves 
pieceding the endocaidial localization of bacteiia was consideiecl 
iinpoitant by Rihheit' Wadswoith,'’ studying endocaiditis in pneumo- 
coccus-immunized hoises, was led to conclude that “hacteiial poisons 
pioduce the piedisposing injuiy” Expciimental pioof ot such a pie- 
disposing lole ot bacteiial toxic jiioducts is, ho\\evei, extiemely scant} 

While the pioduction of endocaidial lesions by means of a toxin 
111 a few expel imental animals was lejioited by de Veechi’’ these 
piocesses weie not accepted by Ribbeit as tiuly inflammator} Expcii- 
mental investigations into the action of bacteiial toxins must take into 
considei ation absoiption and fixation of these toxins in vaiious tissues 
In this piocess, the i eticulo-endothehal system plays a piominent lole, 
as demonstiated by lecent investigations 

It was shown pieviously that intiavenous injections of casein oi of 
‘^tieptococcic vaccine led to a definite functional change of the i eticulo- 
endothehal system, on the one hand, and to a jnedisposition of the 
animal to endocaidial localization of bacteiia, on the othei We were 
led to infei that a lelationship between this functional change of the 
1 eticulo-endothehal system and the endocaidial localization of bacteiia 

6 Haendel, M, and Malet, J Deutsche ined Wchnschr 55 617, 1929 

7 Ribbert, H, in Henke and Lubarsch Handbuch der speciellen patholo- 
gischen Anatomie und Histologic, Berlin, Julius Springer, 1924, vol 2, pp 203 

8 Wadsworth, A B J M Research 39 279, 1918-1919 

9 de Vecchi, quoted bv Ribbert (footnote 7, p 209) 
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may exist through an increased deleterious effect of bacterial toxins on 
the heait The validity of this inference was confirmed in the follow- 
ing experiments 

E\pciiinent 1 — In a first series, four rabbits received ten intrav^enous injections 
of a 2 per cent solution of casein They were subsequently given intravenously 
from 0 0002 to 0 1 cc of a diph^^heria toxin Four control animals received like 
doses of the same diphtheria toxin Autopsies vv'ere done on the first, second or 
bfth day after the injection of the toxin Serial sections of the heart were 
prepared m all cases 
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Fig 3 — \n area (iV) of homogenization and necrobiosis in a heart valve of 
a rabbit that had recen^ed ten intravenous injections of casein and then an intra- 
venous injection of 1 cc of a 1 1,000 dilution of diphtheria toxin 

Histologic Observations In the control animals, a few small areas of 
necrobiosis were found within the valvular substance No further valvular lesion 
and no mvocarditis was noticed In the animals that had been prepared with 
injections of casein, areas of hvahne transformation of the valvular substance with 
scarcitv of nuclei were observed (fig 3) At numerous places, focal accumulations 
of large, ov'al — in many instances, bizarre-shaped — nuclei were seen Karjorrhexis 
and formation of multinuclear cells were present (fig 4) In some instances, a 
valve showed a definite polv morphonuclear leukocvtic infiltration, an exudative 
valvulitis (fig 5) 







Fig 4 — A focal proliferatue reaction of a heart valve of a rabbit that had 
recened ten intravenous injections of casein and then an intravenous injection 
of 1 cc of a 1 10 dilution of diphtheria toxin 
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Fig 5 — Acute exudative valvulitis in a rabbit that had received ten intra- 
^enous injections of casein and then an intravenous injection of 1 cc of a 1 10 
dilution of diphtheria toxin 
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In all four of the animals treated with casein, the myocardium showed focal 
interstitial inflammatory lesions They were characterized by accumulations of 
lymphocytes with a few eosinophil leukocAtes and proliferation of large mono- 
nuclear elements, presumably histiocytes , i e , the}' bore a close analogy to the 
local myocarditis bf human endocarditis 

Expcnment 2 — In a second series, two rabbits receiyed ten mtra\enous injec- 
tions of 2 per cent solution of casein and two more rabbits six intrayenous 
injections of a streptococcic \accme All four animals were subsequently giyen 
intravenous doses of killed typhoid bacilli, starting with 0 25 cc and increasing 
by 0 25 cc with each injection They were killed se\en dajs later 

* 

• 


' % 

% 



Fig 6 — A. hi aline thrombus over an area of advanced karjorrhexis and accu- 
mulation of finely granular chromatin (vaccine’) m a heart vahe of a rabbit that 
had recened ten intravenous injections of casein and then four intraienous injec- 
tions of typhoid .'accine 

Four control animals received the same doses of tvphoid vaccine without 
preceding miections of casein or streptococcic vaccine They were killed seven 
daj s later Serial sections of the heart were prepared m all cases 

Histologic Obseivations Moderate hemorrhages into the heart ^al^es and 
slight valvular edema were found m the controls, which had been treated with 
tvphoid \ accine oiiK There nas no further lesion of the heart valves No 
myocardial change was noticed Valvular hemorrhage and edema were present 
m the animals prev’ousl} treated with casein or streptococcic \ accine, as m the 
controls In addition, however, the valves of all these animals showed focal or 
more diffuse accumulations of large, oval, frequently bizarre-shaped nuclei with 
karvorrhexis m many instances (fig 6) At a few places, masses of finely granular 
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chromatin were found within the superficial, broken-down \al\ular substance, cov- 
ered by a “hjahne” thrombus In one nistancc, the endocardial coat of a papillary 
muscle showed a definite inflainmatorj evudative process 

Two h^potheses have been advanced in explanation of the patho- 
genesis of endocaxditis (1) that of electne localization of ceitain 
liacteiial stiains and (2) that of endocaiditis as an alleigic phenomenon 
Against the piepondeiant inflnence ol the elective localization theoiy 
may be hi ought the evidence that the infection is not limited to one type 
of inicio-oiganism, but is due to multiplicity of bacteiia Ihe alleigic 
theoiy offers a leasonable explanation of the diveigent liactei lologic 
obseivations The expeiimental investigations of a numbei of authors 
(Dietrich. Fieifeld, Semsioth and Koch) have led to the conclusion 
that endocardial locah/ation of bacteria piesupposes a change in the 
leactivitv of the host As to the nature of this leactivc change, con- 
sideiable difference of opinion pievails 

A sensitization oi activation oi the endocardium in the sense of a 
transformation of its endothelium into phagocytes w'as assumed to be 
the decisive factor by Dietrich Experimental w^oik by Pfuhl and our 
owm lesults fail to reveal ain evidence of such a tiansfoimation 

In contiast wnth this theon of activation stands the conception that 
some form of damage to the heait valves piecedes endocaidial local- 
ization of bacteiia (Ribbeit,' Wadsworth’^) E\])eiimental evidence 
that mechanical iniuiy to the heart \al\es enables bacteria to localize 
on them has been available for a considerable length of time On the 
other hand, it has been showm that repeated injections of casein (or of 
killed streptococci oi of lithium carmine) lead to localization of the 
-bacteria on the endocardium m a high percentage of the experimental 
animals, but do not lead per se to a recognizable cellulai damage of the 
endoccudium In the present paper, evrdence has been brought fonvaid 
that such measures (injections of casein, etc ) lead to a definite 
functional change of the reticulo-endothehal system Furthermore, 
lesuIts have lieen obtained indicating that in the presence of the 
functional change the detoxifying effect of the leticulo-endothelial 
system is interfered vrith Amounts of toxic bacterial products that m 
the noimal animal fail to exert a deleterious effect on the heart valves 
lead to cellular damage and leaction In the light of these results, the 
theory of a preceding cellular damage to the endocaidium ma} well be 
upheld m a modified manner Our observations suggest that a decisive 
factor m the pathogenesis of endocarditis is a disturbance of the 
detoxifying ability of the reticulo-endothehal system In the presence 

10 Pfuhl, "W Ztschr f mikr anat Forsch 17 1, 1929 



878 


ARCHIVES OF PATHOLOGY 


of this distui bailee amounts of toxic bacteiial jiioducts that aie 
practical!} innocuous to the tissues of the noimal animal lead to inflam- 
maton lesions of the endocaidium This cellulai damage m tuin enables 
bacteiia to localize on the endocaidium 

SUMMARY 

Repeated mtiavenous injections of casein oi of killed streptococci 
do not lead to degeneiative changes of the endocaidium nor to a tians- 
formation ot the endothelial coat of the endocaidium into phagocytes 
(There is no activation of the endothelium m the sense of Dietrich ) 
Subsequent to lepeated intravenous injections of casein oi of killed 
streptococci, the phagocytosis of particles of colloidal dye by the leticulo- 
endothehal s}stem is not distuibed 

On the other hand, the response of the casem-sensitized leticulo- 
endothehal SAstem to a tiue solution of caimine (lithium carmine) is 
definite , the storage of this dye is markedly inhibited m the animals 
tieated vith casein in contiast with the contiol animals, which absoib 
it readily 

In thepiesence of this functional change, sublethal doses of diphtheria 
toxin and ot killed tAphoid bacilli exert an increased deleteiious effect 
on the endocaidium and myocaidium Such animals show inflammatoiy 
lesions ot the endocaidium and myocardium, while contiols fail to show 
inflammatorv lesions 



ENDOMETRIOMYOMA OF THE U^IBILICUS -■ 


NORBERT ENZER, MD 

MiLWATjKrn 

Tumois of the umbilicus aie leLitively infiequent Among the most 
interesting aie those containing tissue lesemhhng enclometiium The 
lesemhlance is sufficienth close to entitle such tumors to the name of 
endometiioma In view of the fact that some of these stiuctuies con- 
tain smooth muscle the teim enclometi iom\ oma is moie suitable 
Adenoimoma ma} stiicll} speaking he a moie collect teim since the 
pi oof that the glands and stioma ate like endometiium m eveu essential 
or at least have the same immediate oiigin as endometiium is still 
wanting Stud} of these tumois ma} thiow some light on the oiigiii 
of extia-uteiine endometiial giowths Although it is hi no means 
ceitain that all ectopic endometi lomas have a common mode ot oiigin 
It seems faiily ceitam that the endometi loni} omas of the umbilicus do 
not 'take oiigin fioni explanted, fully diffeientiated endometiium a 
point which the instance lepoited here suppoits 


KEPORi or A CASi: 


A white girl, 18 tears of age, noticed a small warty giowth in the innbihcus 
SIX months before it was reinoied This tumor was neither painful nor tender 
A few da\s before the operation and ten days after menstruation, it oo/ed blood 
for the first tune The growth did not enlarge or become painful at the menstrual 
periods, but rather maintained a slow', steady increase m size until it W'as about 
1 inch (2 5 cm ) in diameter The menstrual histori did not re\ eal am abnoi - 
malities The tumor w'as excised bj an elliptic incision, and w'as found to extend 
down to the peritoneum The peritoneal cayity w'as opened, and the peritoneum 
lining the umbilical fossa w'as lemoyed with the lumen The abdominal cayit}' was 
not explored 


The specimen was a nodular, knobby grow'tb, pouting out of the umbilical fossa 
and measuring 2 5 b}' 2 by 2 cm The skin ovci the tumor follow'ed the con- 
volutions of the surface, dipping into the crevices The cut surface was smooth and 
of a fibrous structure surrounded by fat The center of the peritoneal surface was 
deeply dimpled The tumor was not encapsulated, but w'as rather sharply hunted 
A few small cystic spaces could be discerned with the aid of a hand lens 


The sections revealed an adenomatous formation separated from the squamous 
epithelium by the corium and composed of lather densely packed smooth muscle 
fibers and cells and occasional strands of connective tissue Glandular structures 
were scattered throughout the specimen, varying m size from small oval and round 
glands to larger cystic ones These glandular structures w'ere lined by a single 
aver of columnar, nonciliated cells, except m a few of the larger glands, m 


' Submitted for publication, June 23, 1930 
From the Laboratories of Mount Smai Hospital 
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■\\hich the cells were more cuboidal Within several of the glands w'as hemorrhage, 
var3 ing m amount from onlj" a few' to a considerable cluster of erj'throcytes , there 
were also leukocites and desquamated epithelial cells Most of the glands were 
surrounded a cellular stroma and occasionallj there were small hemorrhagic 
extrat asations The stroma cells were elongated, spindle-shaped and closeh 
packed Occasional glands were found surrounded bj' more looselv arranged 
stioma and here the cells assumed an o\al shape The stroma w'as not uniformh 
distributed around the glands, but w'as generall3' massed to one side (figs 1 and 2) 



Fig 1 — Low' power magnification show'ing general structure and relation of 
glands to skin 


The peritoneal surface of this tumor w'as of considerable importance and 
interest The peritoneal cells w'ere h3perplastic and almost columnar These could 
be noted m the fold of peritoneum dipping into the dimple mentioned Adjacent 
to the fold was an elongated glandular structure lined b3' low columnar epithelium, 
which b3 serial section could be traced to the peritoneum This gland contained 
a few er^ throc^ tes, but was not surrounded b3 endometrioid stroma The lining 
epithelium resembled the h3perplastic peritoneal cells rather than the columnar cells 
of the glands first described 
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One other glandular element was encounteied Two glandhkc structures were 
found close to the peritoneal surface Their lining epithelium was different from 
that of the other glands Thej" weie lined by a single layer of large, mucus- 
secreting goblet cells These glands were surrounded bj a loose meshwork of 
connectne tissue, and not by cellular, endometrioid stionia (fig 3) 

In some areas, a small amount of myxomatous-like material was found This 
had the characteristic bluried, amorplious character of mwomatous degeneration. 



Fig 2— High power magnification showing hemorrhage in 
glandular stroma 


glands and peri- 


wer/T^ "S basophilic stain These areas did not contain any cells and 
placed between the muscle and connective tissue fibers 




rnetnom*” “ T T " eildo- 

las may be disputed At least, the lesemblance of the glands 
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and sunounding stioma to endometrium is as close as that of the 
endometiiomas in the broad ligament and m the pouch of Douglas and 
even of the adenomyomas of the uterus to true endometiium So that 
until definite cytologic ciiteria aie established foi endometiium, the 
teim IS justified The lesemblance is fuither strengthened by the 



Fig 3 — Glands lined by goblet cells 


piesence of hemoiihage As the hteiatuie on this subject shows, many 
of the tumors bleed at the menstiual peiiods 

Natuially, the most inteiesting question concerns the oiigm of the 
tissues piesent in the tumoi desciibed It seems umeasonable to 
attribute the tumoi to transplanted bits of endometiium, earned eithei by 
the blood stieam oi b) the lymphatics If such a tianspoitation occuiied. 
It IS difficult to exjjlain how the tissue ai rived at the umbilicus and grew 
in the abdominal wall without pioducing evidence of implantation else- 
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wheie The implantation iheoiy piobabl} is most applicable to the 
endometiiomas occuiimg m lapaiotomy stais of which a goodly numbei 
have been lepoited But heie, too. this explanation is open to doubt 
ioi It seems so unhkel) that a needle passed thiough the outei layei of 
in3ometiium could pick up and tiansplant endomettial tissue, and this 
explanation ceitainly would not suffice foi the occtiiience of endo- 
inetiioma following opeiations not imohing the uteius 

It would seem that the specimen lepoited hcie offeis eMdence in 
favoi of the local oiigm of the hetciologous tissue The diiect con- 
tinuit} ot peiitoneum with one of the glands would point to a metaplasia 
of tissue of peiitoneal oiigm The finding of the mucus-seci eting cells 
might indicate an oiigm fiom the omphalomesenteiic duct, and the 
piesence of smooth muscle fiheis would lend su])poit to this How^evei, 
whethei one chooses to considci a diicet oiigm fiom the lemnant ol 
the duct 01 fiom the peiitoneum is of little moment, since then oiigm 
IS a common one Of couise, one could on this basis attiibute the oiigin 
of endometiial tissue in the umbilicus to a faulty diftcicntiatioii of the 
entodeim, allownng that a few' cells destined to become endometiium 
wall be isolated at the umbilicus This, how'eiei, becomes ptiie 
speculation 

Ttvo elements in the case icpoited deseive fuithei comment The 
piesence of the mucus-seci eting cells mat be consideied accidental oi 
they ma} be consideied as evidence of the local oiigm of the endo- 
inetiioma Roques^ pointed out that poi lions of the Mtelhne duct 
occasionallv peisist at the umbilicus but the epithelium does not possess 
the function of inensti nation, noi aie these poitions suiiounded by endo- 
inetiial stroma Since the twm glands desciibed w'eie the onh ones 
of this t}pe found in a gieat inant sections, it seems leasonable to con- 
sidei them as lemnants of the duct Fiom that jioint of view, they do 
not seem to be an mtegial pait of the tuinoi, but lathei w’’eie caught in 
the giowth Still, the possibiht} that these glands aie the lesult of 
peiitoneal metaplasia and have the same histogenesis as the endometiial 
tissue cannot be ignored, theoietically, especially if one lemembeis the 
multiple potencies of entodeim It Avould be difficult to explain how- 
ever, why one gioup of cells wmnt on to endometrial diffeientiation and 
another gioup differentiated into epithelium of the celomic type 

The smooth muscle foiming an integial pait of the tuinoi is also of 
impoitance If endometiium could have been tiansplanted, it is haidly 
likeh to ha\e earned smooth muscle fibeis wuth it, so that the local 
origin of the smooth muscle is piobably beyond dispute Me3^ei 

^ Endometrial Tumors of the Umbilicus, Proc Roy Soc Med 
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Renesch, Nicholson - and otheis expressed the oiDinion that the smooth 
muscle fibeis aie derived fiom local tissues In regions m which 
unstiiped muscle is not found normally, its presence has been attiibuted 
to a metaplasia of the smioundmg connective tissue Howeier having 
once established an embryologic oiigm for the epithelial stiuctuies it 
seems moie lational to explain the piesence of the smooth muscle on 
the same basis It does not seem likely that one element of the tumoi 
would have one oiigin and anothei element a diflfeient oiigin Fuithei- 
more theie is no pi oof that explants of endometiium can stimulate 
smooth muscle metaplasia from connective tissue, oi that the stioma 
cells of the endometiium can give use to smooth muscle Those who 
haAc explanted endometrium did not find smooth muscle cells in the 
explants, with one exception Michon ^ transplanted minute pieces ot 
endometiium into the ovan of the labbit Theie was h\peiplasia of 
smooth muscle aiound the tiansplanted epithelium It is possible that 
he intioduced smooth muscle fibeis along with the uteiine mucosa In 
expel iments on tissue cultuie with successful growth of endometiium, 
smooth muscle cells have not been found Tiansplantation vould account 
foi the piesence of smooth muscle in endometiiomyomas m lapaiotonr^ 
seals, paiticulaily after cesaiean section piovided one consideis the 
tiansplantation theon tenable, and it i\ould have application m cases in 
which the tumoi followed an opeiation during vhich the nteime cavity 
was opened 

Both the serosal theon and the theoiy of congenital misplacement 
seem to be applicable to the tumoi lepoited heie and hkevise to the othei 
instances repoited m the hteratuie 

Palmeii'^ takes the stand that they piobably oiigmate tioiii the 
embrvonic umbilical epithelium, as }et undilTeientiated contiaiv to 
those C}sts and fistulas arising from lemains of the fulh developed 
vitelline duct 

^^''ellel ® at the meeting of the Anierican Association of Pathologists 
and Bacteiiologists in 1927, lepoited two cases of menstiuating umbilical 
tumoi s Smooth muscle was not found in either instance He stated 
that the occuiience of these tumors at the umbilicus cannot be satisfac- 
toiih explained as being due to endometiial implantation oi to hmpho- 
genous 01 hematogenous metastases fiom piohfeiatmg endometiial 

2 Nicholson, G W Studies in Tumour Formation klixed Tumours, Gu}'’s 
Hosp Rep 76 188, 1926 

3 Michon, quoted by Jacobsen, V C Ectopic Endometriosis, Arch Path 5 
1054, 1928 

4 Palmen, A J Zur Kenntnis der Nabeladenome, Acta chir Scandinav 62 
310, 1927 

5 Weller quoted b} Jacobsen, V C Ectopic Endometriosis, Arch Path 5 
1054, 1928 
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crrowths in the pelvis In his opinion, the occuiience of these tumois 
at the umbilicus thiows doubt on the theoiies of Sampson m legaid to 
the oiigm of this entiie gioup, and seems to find its best explanation in 
a theoiy based on seiosal oiigin 

Smooth muscle has been found by Gieen,® Mintz ' Goddaid,® 
Baikei,'’ Cullen,^® Matthias, Munio and Bottomley,“ :\Iahle and 
McCarty,^- Edwaids and Spencei,^^ Stacy, Diips, Offutt and Aloeiich “ 
Palmen,-^ and Roques,^ and not found or not mentioned b} von 
Noordend^ Giannettasio Heizenbeig Ehihch,^’ Zitionblatt 
Lauche Toblei,"” Keitlei,-^ Scliiffman and Sevfeit-- Le Lie\ie and 

6 Green, CD A Case of Umbilical Papilloma Which Showed Some 
Activity of Growth m a Patient Fiftj Years of Age, and Which Was Due Appar- 
ently to the Inclusion of a Portion of Meckel’s Du erticnhim, T r Path Soc , 
London 50 243, 1898-1899 

7 kimtz, W kl Das w'ahre \denom des Nabcls, Deutsche Ztschr t Chir 
51 545, 1899 

8 Goddard, S W Tw'o Umbilical Tumors of Proliable UteriiK Origin, 
Surg Gjnec Obst 9 249, 1909 

9 Barker, A Three Cases of Solid Tumours of the Umbilicus in \dults. 
Lancet 2 128 and 130, 1913 

10 Cullen, T S The Umbilicus, Philadelphia, W B Saunders Conipanj, 
1916 

11 Quoted by Cullen (footnote 10) 

12 Mahle, A. E, and MacCartj, W C Ectop.c Adenoinoma ol the Utciinc 
Type, J Lab & Clin Med 5 218, 1919 

13 Edw’ards, C R, and Spencer, H R Adenomjoma of the Umbilicus, Aich 
Surg 11 684, 1925 

14 Stacy, L J , Drips, D G , Offutt, S R , and Aloerich, L M Adenonu oma 
of the Umbilicus, M dm Nortli America 10 677, 1926 

15 Giannettasio, N Sur les tumeurs de rombihc. Arch gen de med 3 52, 
1900 

16 Herzenberg, R Em Beitrag zuin w-ahren Adenom des Nabels, Deutsche 
med Wchnschr 35 889, 1909 

17 Ehrlich, H Pnmares doppelseitiges Mammacarcinom und wahres Nabel- 
adenom, ein Beitrag zur Eeurteilung multiplier Tumoren, Arch f klin Chir 89 
742, 1909 

18 Zitronblatt, A Zur Kasuistik und Histogenese der Nabeladenom, Deutsche 
med Wchnschr 39 371, 1913 

19 Lauche, A Die extragenitalen heterotopen Epithehvucherungeii \(5in Ban 
der Uterusschleimhaut, Virchows Arch f path Anat 243 398, 1923, Zur 
Pathologic der Nabelgegeiid, Verhandl d deutsch path Gesellsch 19 341, 1923 

20 Tobler, T Ueber tumorartige entzundhche Utenndriesen ahnhche 
Wucherungen des peritoneal Epithels in Laparotomienarben und uber ebensolche 
siontan Wucherungen im Nabel, Frankfurt Ztschi f Path 29 558 1923 

21 Keitler, H Ueber einem Fall von Nabeladenom, Monatschr f Gebuitsch 
u Gynak 64 171, 1923 

22 Schiffman, J, and Seyfert, W Ein Nabeladenom, Arch f Ginak 127 
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Montpelliei Obeihng and Hickel,-^ Kohlei,-^ Andrews,-® Steinei,-' 
Bussei -® and Baltzer -® Fiaser^® repoited finding an endoinetnoma 
of the umbilicus in Macacns ihesus and some twenty-three endometii- 
omas in the peiitoneal caAuty of the same monkey The umbilical tumoi 
did not contain smooth muscle, noi was it connected with the peritoneum 
The peiitoneum has been lepoited to be connected with the umbilical 
tumoi b^ Giannettasio,^® Barker,® Mintz," Heizenbeig,^® Waegelin,®^ 
and Toblei The latter recorded a deep, funnel-shaped diverticulum 
of the peiitoneum to which the tumor was attached Roques ^ desciibed 
a peiitoneal fold similar to the one found m the specimen leported here 
The gieat majorit}'^ lecoided bleeding at mensti nation, and sometimes 
painful swelling and bluish discoloiation The tumoi is found most often 
m women between 35 and 45 }eais of age The patient whose case is 
lepoited heie was the }oungest on lecord to have had a tumoi of this 
tvpe Kohlei,-® in 1927, lepoited what he claimed was the thirty-second 
case on lecoid Since that date nine cases including the one lepoited 
heie haAe been lecoided, bringing the total number to foit}-one 

SUMMARY 

A case of endometiiom\oma of the umbilicus is described The 
tumoi was composed of glands and stioma similar to endometiium and 
smooth muscle Tvo mucus-secreting glands weie found in the tumoi 
Glands veie discovered and tiaced to the peiitoneum Evidence is 
offered in favor of the local origin of the tissue Both the theon ot 
sei osal 01 igin and that of congenital misplacement may be used to explain 
the oiigin of the heteiologous tissue, since there is some evidence in 
fa\oi of each The tiansplantation theoiy does not seem to be applicable 
to tumoi s like this one The immediate oiigin from a lemnant of the 
omphalomesentei 1C duct is likewise unlikely A i emote oiigin fiom the 
tissues foiming the omphalomesenteric duct is possible 

23 Le Lievre and Montpellier Sur un cas d’endometriome de la region 
ombilicale Bull Assoc frang p 1 etude du cancer 16 867, 1927 

24 Oberling, C , and Hickel, P Le probleme de I’endometriome A propos 
de deux cas nou^eaux (intestm et o'libilic). Bull Assoc frang p I’etude du cancer 
16 691, 1927 

25 Kohler, R Adenomyosis des Nabels, Zentralbl f Gjnak 51 2201, 1927 

26 Andrews, HR A Case of Endometrioma of the Umbilicus, J Obst & 
Ginaec Brit Emp 32 545, 1925 

27 Steiner, H Em Nabeladenom, Zentralbl f Gvnak 51 2796, 1927 

28 Busser, F , Van der Horst, and Dronhard Endometriome de Tombihc, 
Ann d’anat path 5 229, 1928 

29 Baltzer, H Ueber heterotope endoinetrioide Wucherungen ms besondere 
am Nabel (“Nabeladenom”), Zentralbl f G 3 nak 53 99, 1929 

30 Fraser, A D Ectopic Endometrium m Macacus Rhesus, J Obst & 
Gjnaec Brit Emp 36 590, 1929 

31 AVaegelm, H Zur Histogenese der Nabeladenom nebst emem kasuistischen 
Beitrag Frankfurt Ztschr f Path 14 367, 1913 



THE VARIATION IN WEIGHT OF THE THYROID 
GLAND AND THE FREQUENCY OF ITS 
ABNORMAL ENLARGEMENT IN THE 
REGION OF CHICAGO- 

R H JAFFL, MD 

CHICAGO 

The statistical lepoits on the fiequency and geogiaphic distribution 
of goiter in the United States aie based chiefly on the systematic 
examination of certain paits of the population in which such exami- 
nation can be easily carried out, as for example school children, uni- 
versity students and men encamped through mihtaiy draft Valuable 
as the results of these surveys of goiter are, they do not satisfy fully, 
because m them all age groups aie not consideied to the same extent, 
and because they involve a variable factor in the ability, special 
training and experience of the examining physician Furthermore, no 
information is given in them as to the type of goiter Anatomic studies 
of the thyroid gland are therefore of great value in completing the data 
collected by examination of the living Against anatomic studies, the 
objection may be made that the cause of death may have influenced 
the weight and structuie of the gland, and that hence the results 
could not be applied to the healthy population The weight of the 
thyroid gland, however, decreases only m chronic wasting diseases, 
and this decrease is part of the atrophy of the other organs The cii- 
cuniscribed enlargements of the thyroid gland in the form of nodes 
aie apparently not affected Critical selection of the mateiial will 
therefore meet with this objection 

MATERIAL OF STUDY 

The present study is based on the examination of the thyroid gland 
in 1,000 autopsies Cases in which there was marked atrophy of the 
internal organs were excluded The thyroid was dissected out and, 
after being weighed, was cut into parallel, sagittal sections about 0 5 cm 
apart and examined for the piesence of nodules and nodes The mate- 
rial was divided into two groups One group contained the glands that 
were free from nodes, while the othei group was composed of the glands 
with nodes 


* Submitted for publication, June 30, 1930 

-From the Department of Pathology, Cook County Hospital 
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According to age, sex and race, the glands were distiibuted as shown 
in table 1 In addition there were thyroid glands from twenty-eight 
IMexican men and from twenty-two Mexican women 

THE AVERAGE WEIGHT OF THE THYROID GLAND IN THE 
REGION or CHICAGO 

Before the frequency of enlargement can be detei mined, it is nec- 
essaiy to detei mine the average weight of the thyroid gland For 
compiling this weight, only glands without nodes were used In my 
series of cases, the weight of the th)'ioid gland in the first year of life 
was about the same as that reported from Germany (Wegehn ^), France 
(Tourdes,- Testut-) and Ital}”^ (Cavalom,® Maedele®) There is no 
marked difterence in weight of the thyroid gland at this age between 

Tablc 1 — Disi) ibution of the Thyioid Glands Studied 


Number of Thyroid Glands 
A 

r 

White Kace Colored Race 

A ^ , A 


Age Period 

Mile 

Female 

Mile 

Female 

Total 

0- 1 

0 

9 

11 

8 

37 

1- G 

13 

12 

10 

10 

45 

7-ir 

14 

14 

12 

11 

51 

18-21 

4 

6 

0 

6 

22 

22-30 

18 

16 

36 

31 

101 

31-40 

48 

40 

48 

26 

162 

ll-GO 

104 

27 

52 

25 

208 

51-00 

85 

19 

28 

9 

141 

61-VO 

70 

25 

18 

14 

133 

Aboie TO 

34 

10 

4 

2 

50 

Tot'll 

405 

178 

225 

142 

950 


the two laces The gland in the females is slightly larger than that 
in the males This difference disappears m childhood Dm mg puberty 
there is a rapid growffh of the thyroid gland m both the males and the 
females The weight of the th}roid gland increases slightly after 
the growth of the body has ceased, and m white males reaches a 
maximum m the third decade Then, under fluctuation, it decreases 
to stait a new rise in the fifth decade May^ also stated that the 
thjroid gland of the male becomes enlarged after the age of 50, a new^ 
proliferation that does not occur in the female The w'^eight curves 
of the Negro’s thA’^roid gland is someAvhat diffeient, it reaches its maxi- 
mum 111 the sixth decade, after which it show'^s a lather sharp decline 
The weight curve of the thyroid gland of the wdiite w'oman is highest 

1 Wegehn C Schilddruese, in Henke, F , and Lubarsch, 0 Handbuch 
der speziellen pathologischen Anatomie, Berlin, Julius Springer, 1926, vol 8 

2 Quoted bj Wegehn (footnote 1) 

3 Quoted bi Riddle O Endokrmologie 5 241, 1929 

4 rilai, H Arch f khn Chir 149 501, 1928 
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between the ages of 30 and 50, when it is slightly above that of the 
white man Latei, it drops continuously In coloied women, the cuive 
runs almost parallel, but at a lower level The aveiage weight of the 
thyioid gland m w^hite men is 27 4 Gm , m coloied men, 27 4 Gm , in 
white women, 28 1 Gm , and in coloied women. 24 6 Gm The Mexicans 
w^ere too few-^ to be subdivided into age gi oups, and therefoi e only the 
average weight of the thyroid gland accoiding to sex is given 23 Gm 
for males and 26 Gm for females 

In the literature on the thyioid gland, the figuies foi the weight 
vaiy considerably Thus, Vieroidt"’ m his anatomic ph}'Siologic tables 
gave the weight as 33 8 Gm , Oith ® as fioin 30 to 60 Gm , Marchant ■ 
as from 22 to 24 Gm , Guiart • as 25 Gm . W egehn ^ as from 20 to 
25 Gm , Carlaldy as from 16 to 21 Gm , Lucien, Paiisot and Richaid® 
as 35 Gm , Ciile’’ as fiom 25 to 40 Gm and Schaei as 264 Gm for 

Tabu 2 — Avctagc 11 eight of Thyioid Gland 


l\enfrc W’cipht of Th^^OId Gland Gm 

N 



r 

White 

A 


Colortcl 

Age Period 

Swes 

Females 

Y ' ■ 

JIales 

Fennles 

0- 1 

1 6 

2 G 

1 9 

20 

1- C 

5 2 

3 4 

4 S 

3 1 

7-17 

13 2 

1'4 

15 7 

n 3 

18-21 

22 3 

20 8 

19 5 

23 G 

21-30 

28 G 

20 7 

25 2 

24 3 

31-40 

29 8 

317 

23 7 

25 4 

41-50 

20 5 

31 0 

29 0 

24 5 

51-60 

27 3 

21 2 

30 8 

22 3 

01-70 

23 3 

19 5 

31 4 

21 4 

Aliore 70 

20 0 

1C 0 

23 3 

21 0 


the male gland and 25 5 Gm for the female gland According to Osaki, 
Hoiisaw^a - and otheis, the thyioid gland of the Japanese is smallei than 
one would expect from the length of body of this race , the gland is 
only a little more than half the size of that of the Avhite lace 

DIFFUSE ENLARGEMENT OF THE THYROID GLAND 

In all the age groups there is consideiable variation in the w^eight 
of the thyroid gland, which in my senes amounts to fiom 15 to 
140 Gm This holds true for both laces and both sexes It is there- 

5 Vierordt Daten und Tabellen, Jena, Gustav Fischer, 1893 

6 Orth, J Lehrbuch der speziellen patbologischen Anatomie, Beilin 1887 

\ ol 1 ’ < > 

7 Guiart These de Pans, 1896 

G Donums ^ ^ dendocnnologie, Pans, 

Saunte c;°pa*;i923 W B 

10 Schaer, PI Frankfurt Ztschr f Path 36 249, 1928 
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fore difficult to fix a definite weight above which the gland is to be 
considered enlarged The figuies in the table on the frequency of dif- 
fuse enlargement of the thyioid gland are based on a weight above 
40 Gm It IS not so much the weight that induces me to legard these 
glands as goitrous as it is their structuie The glands show the macro- 
scopic and microscopic pictuie of diffuse colloid goiter They are rich 
in colloid and are composed of large colloid-filled follicles with slight or 
without proliferative changes 

The diffuse colloid goiter is most common in persons below the 
age of 50 In white males the greatest frequency is found in the second 
and third decades of life, and in colored males in the fourth decade 
of life There is a distmctl}'- greater frequency among the males than 
among the females, in my series, no diffuse colloid goiter was found 
in a white or colored woman past the age of 50 

Table 3 — Pe> centage of the Thyiotds Weighing Above 40 Gm 



White 

Per Cent 

A 

Colored, 

. Per Cent 

A 

Age Period 

r 

JIales 

Pemales 

Males 

\ 

Females 

18-21 

25 0 

16 6 



22-30 

16 6 

12 5 

11 1 

9 6 

31-40 

16 6 

12 5 

12 5 

115 

41-50 

11 5 

7 4 

15 3 

12 0 

51-60 

11 7 


14 2 


61-70 

6 5 


11 1 


Above 70 

6 2 




All age periods 

113 

8 7 

112 

"Ti 


In regions of endemic goitei, diffuse enlaigement of the th)'roid is 
much less common than the nodose type Wegehn (Bern) gave the 
pel centage as 116 and Hellwig’^^ (Freiburg in Breisgau) as 402 per 
cent Wegehn did not find the difference between the sexes that I 
observed 


NODOSE ENLARGEMENT OF THE THYROID GLAND 

The youngest person presenting a nodose goiter, in my series, was a 
white girl aged 12 , then there were a colored boy 14 years of age and 
a white boy 15 years of age In all four groups there is a constant 
increase in the frequency of the nodose enlargement of the thyroid 
gland with progressing age, but the rate of this increase shows marked 
diffeiences The sharpest use is found in white women , the thyroids of 
two thirds of the white women past the age of 60 contain nodes In col- 
oied women, the highest le\el is i cached at the ages of from 61 to 70 
In the seventh decade thei e is a decrease In white and colored men, the 


11 Helhvig, A Mitt a d Grenzgeb d Med u Chir 32 508, 1920 
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increase is much more gradual and lies distinctly below that in the female 
sex The difference is greatest in the age gioups above 40 

There is a diffeience in the fiequency of nodose goiter between 
the white and the colored race, especially if all the age groups are taken 
togethei It IS then found that the peicentage of nodose goiter in white 
males is 30, in coloied males 14 5, m wdiite females 44 7 and in coloied 
females 25 5 

Hellwig,^- discussing the type of Noith Ameiican goiter, stated that 
in his surgical material the weight of the goitious gland is on an aver- 
age fiom 80 to 100 Gm This is slightl} moie than I have observed 
at autopsy The gland with nodes usually is heavier than the gland 
without nodes, but weights above 100 Gm are laie In my senes, 
there were only twenty goiteis the weights of wdnch w^eie above 100 Gm 
and five the weights of which were above 200 Gm These laige glands 
w^ere found only in wmmen The w^eight of the laigest gland w^as 

Table 4 — Pocenfagc of Nodose Goticis 


W'hite, Per Cent 


Colored Per Cent 

^ A — 



k 


Age Period 

Males 

Pemales 

Males 

Pemales 

18-21 



2 0 


21-30 

5 5 

18 7 

55 

0 4 

31-40 

22 8 

30 0 

12 3 

15 3 

41-50 

23 0 

40 7 

11 4 

32 0 

51-60 

29 4 

03 2 

17 9 

44 0 

01-70 

40 0 

72 0 

33 0 

78 5 

Abo\e 70 

44 1 

SO 0 

2o 0 

AO 0 


400 Gm It was found in a white woman, aged 71 Most of the nodes 
were small, averaging from 5 to 20 mm m diameter, only 5 per cent 
of the nodes Avere more than 30 mm in diameter 

COMMENT 

The Cook County Hospital draws its mateiial chiefly from the w^est 
side of Chicago Composed only of chanty patients, this material lep- 
resents the lower classes of the population The patients come fioni 
all parts of the world, but most of them have spent the greater pait of 
their lives in Chicago or its vicinity With certain reservations, the 
results obtained in this study can be considered as typical of the lai gest 
city of the region of the great lakes, w'hich is one of the distncts of the 
United States in which the incidence of goiter is large 

In some of the age groups, especially those below the age of 22, my 
material is small, but it is surprising that among 103 children of both 
sexes and races there were only 17 with goiters Of these children, 
13 3 per cent showed a diffuse enlaigement of the thyroid gland and 2 9 
per cent a nodose goiter These figures are much lower than those 


12 Helhvig, A Arch f klm Chir 154 1, 1929 
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given by Olesen m his statistics on the distribution of goiter in the 
United States, namely, from 6 7 to 25 8 pei cent for Chicago boys and 
from 17 8 to 43 3 pei cent foi Chicago girls 

Comparing my results with a laige body of anatomic statistics on 
a highly goitious population ot central Europe (Bern, Switzerland, 
according to Wegehn), I find that the figures foi Chicago are much 
the lowei Wegehn obseived nodose goiters m 73 3 pei cent of the 
men above 20 years of age and in 884 per cent of the women above 
this age, as compared with 30 and 44 7 per cent m my statistics 
Among 800 people submitting themselves to a medical examination for 
a position in the civil seivice m Chicago, Olesen found goiteis in 
from 15 36 to 20 38 pei cent of the women and m 6 72 per cent of 
the men 

In Bern, in practicall} evei\ pei son above the age of 50 the thyroid 
gland contains nodes (Cleic) In Fieibuig in Bieisgau (southern 
Germany), Kloeppels - found the incidence of nodose goiter in peisons 
past the age of 50 to be 81 pei cent In other regions of Germany in 
which goiter is endemic, Heilmann saw nodose goiters in 40 per cent 
of the population Nodose goiter also occurs m regions free from 
endemic goiter The foimation of the nodes, however, seems to stait 
much later m life than it does m the regions in which goitei is endemic 

All investigators agiee that goiter is more common in the female 
sex than in the male sex Biedl ® gave the ratio as 4 1 , Hertzler 
as from 6 1 to 10 1 , Youmans ’’ as 4 1 McCarrison said, “Wheie 
the endemicity is slight, cases ma} be met wuth only among women, 
but 111 regions of high endemicit}- the proportion of women to men 
affected may approximate as closely as one to one ” The difference 
in fiequency of nodose goitei betw'^een the female and the male sex is 
most maiked between the ages of 51 and 60 Between these ages, 
nodose goitei is more than twice as common m women as m men Foi 
all age gioups togethei, the i elation is 1 4 1, foi the wdiite race, and 
18 1 for the colored race 

While the frequenc}’^ of nodose goiter increases with advancing age, 
that of diffuse goitei decreases Diffuse goiter is more common in 
males and nodose goitei m females 

In legions of endemic goitei, the nodose outnumbeis by fai the 
diffuse enlargement In Bein, 93 per cent of the goiters aie nodose, 
111 Fieiburg m Breisgau, 77 per cent In regions without endemlClt 3 ^ 

13 Olesen, R Pub Health Rep 44 1463, 1929 

14 Olesen, R Illinois M J 27 16, 1915 

15 Heilmann, P Vircliovs Arch f path Anat 251 361, 1924 

16 Hertzler, A E Diseases of the Thyroid Gland, St Louis, C V Mosbv 
Company, 1922 

17 Yoiimans, J B South M J 22 966, 1929 

18 McCarnson, R The Th\roid Gland, London, 1917 
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the diffuse goiters pievail Thus in Frankfurt-on-Main, the peicentage 
of diffuse goiteis is 56 and in Goettingen 65 Among the goiters of 
the Heitzler clinic at Halstead, Hellwig found 53 per cent diffuse and 
47 per cent nodose Of the goiteis in my series, 69 3 pei cent are of 
the nodose type 

An interesting obseivation is the distinctly gieatei disposition to 
nodose goiter of the white race as compared with the colored race In 
white males, this foim of goiter is twice as common as in coloied males, 
and in females the difteience is but slightly less It is only in the age 
gioups above 50 that the percentage of the colored women approached 
that of the white women 

Youmans, who examined 500 patients of the outpatient department 
of the University Hospital at Nashville, Tenn , found the incidence of 
goiter to be less in the colored than in the white subjects, except for 
certain age periods Olesen,^'’ howevei , saw less goiter among the white 
than among the colored children in Tennessee In New Yoik, Cohen 
and Goldberger and Aldinger reported less goitei among the colored 
children According to Jones,-^ goiter is less common among the 
Negioes of Atlanta than among the whites 

Among Indians, the incidence of goiter paiallels that among the 
white population (Rush and Jones -®) My material is too small to allow 
any statement about the fiequenc} of goiter among Indians None of 
the Mexicans whom I examined showed a goiter, but most of these 
Mexicans had been m Chicago less than ten years 

Among the 1,000 persons on whom autopsies weie pei formed 3 died 
from hyperthyroidism and 2 from caicinoma of the thyioid 

SUMMARY 

The average weight of the thyroid gland in the legion of Chicago is, 
foi white men, 27 4 Gm , for white women, 28 1 Gm , for colored men, 
27 4 Gm , for colored women, 24 6 Gm , for Mexican men, 23 Gm , and 
for Mexican women, 26 Gm 

The greatest weight of the thyroid gland is found in white men 
between the ages of 20 and 30, in colored men between the ages of 50 
and 60, m white women between the ages of 30 and 50 and in colored 
women between the ages of 30 and 40 

19 Olesen, R Pub Health Rep 44 865, 1929 

20 Cohen F Goiter in Children in New York Citj^ Thyroid Sunei of 
11,084 School Girls and 783 School Boys, Am J Dis Child 31 6/6 1926 

21 Goldberger, I H , and Aldinger, A K Goiter Incidence in School Girls 
of New York City, Am J Dis Child 29 780, 1925 

22 Jones, E G Goiter, J A M A 71 712, 1918 

23 Rush, H P, and Jones, L F Endocrmologr' 9 372 1925 
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Diffuse enlargement of the thyroid gland is more common in per- 
sons below the age of 50 than in those above this age It is moie fre- 
quent in the male than in the female sex There are no differences m 
its incidence as between the two races 

The frequency of nodose goiter increases with advancing age It 
reaches its maximum m white men m the sixth, in white women in the 
seventh, in colored men in the sixth and in coloied women in the sixth 
decade of life Nodose goiter is moie common m females than in males, 
and there is a greater disposition to it m the white race than in the 
colored race The percentages for nodose goiter are white males, 30 , 
white females, 44 7 , colored males, 14 5, and colored females, 25 6 
Sixty-nme and three-tenths per cent of goiteis are nodose 
The majority of nodose goiters are of moderate size, weights above 
100 Gm are rare The nodes are usually small, seldom reaching a 
diameter above 4 cm 
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ADDISON’S DISEASE 

A STATISTICAL ANALYSIS OF FIVE HUNDRED AND SIXTY SIX CASES 
AND A STUDY OF THE PATHOLOGY 

PAUL H GUTTMAN, MD 

MINNEAPOLIS 

(Conchidcd ftotv p 785) 

CORRELATION BETWEEN SYMPTOAIS AND ANATOMIC 

CHANGES 

A desciiption of the various symptoms of the disease will not be 
covered in this paper, as little can be added to the excellent woiks of 
Addison, Greenhow, Wilks, Lewin, Bramwell, Neussei, Bittorf, Rolles- 
ton, Rowntree, Snell and Rowntree and others However, an attempt 
will be made to correlate the vaiious symptoms with the pathologic 
changes in the suprarenal gland, and also to discuss the relative impor- 
tance of the medulla and of the coitex in the pioduction of the syn- 
drome 

BILATERAL TUBERCULOSIS OF THE SUPRARENAL GLANDS WITHOUT 
SYMPTOMS OF ADDISON’s DISEASE 

Bilateial tuberculosis of the supiaienal glands without symptoms of 
Addison’s disease is reported from time to time in the literature 
Laignel-Levastine and Halbron repoited three cases Alezias and 
Arnard, in a study of case repoits of Addison’s disease, found a numbei 
of instances m which bilateral disease of the suprarenal glands existed 
without clinical manifestations Other cases weie reported as follows 
Von Kahlden, six cases, Goldschmidt, two cases, Cabot, Boyd, Sturs- 
beig, Crowell and K^ipeles, each one case Keios and Rolleston 
leported forty-four cases, and Lewin cited sixty-four cases, the extent 
of involvement in these, however, was not given Of thiity-foui cases 
of bilateral tuberculosis that came to autopsy at the University of Min- 
nesota, SIX cases showed absence of symptoms of Addison’s disease 
The case described in the following section is given because of its 
unusual clinical course 

Case A-27-1179 —Htstoiy — A colored woman, aged 51, was admitted to the 
Minneapolis General Hospital on Sept 8, 1927, complaining of shortness of 
breath, swelling of the legs and tumor of the abdomen Swelling of the feet 
had been present for five months Nocturia two or three times was present for 
one month, the bowels were regular, the appetite was good The father died 

of tuberculosis three years previously, otherwise, the family history was iriele- 
vsnt 
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Examuiaiwn — Phjsical examination showed coated tongue, cervical adenop- 
athj" , hyperresonance in the lower portion of both lungs , increased breath sounds , 
diffuse apex beat of the heart, maximum impulse in the sixth interspace in the 
anterior axillar} line, a pulse rate of 142, blood pressure 192 S 3 "Stohc and 128 
diastolic, and a large tumor filling the greater part of the abdomen 

Laboratorj'^ report gave specific gravit}'^ of the urine, 1 034 , albumin, one 
plus , sugar, absent , hyaline and granular casts, many , red blood cells and w'hite 
blood cells, few , red blood cells, 3,500,000, leukocytes, 3,950, l}mphoc3tes, 44 
per cent, neutrophils, 52 per cent, eosinophils, 2 per cent, monocvtes, 3 2 per 
cent, urea nitrogen of the blood, 9 3 mg 

Con? sc — Compensation of the heart returned in from twm to three weeks 
The patient was able to get up and around On No\ ember 11, operation for 
removal of the fibroid tumor w'as advised to relieve the cardiac strain The blood 
pressure before operation w'as 208 sj^stolic and 134 diastolic The patient died 
suddenl} on the operating table during the administration of caudal anesthesia 
Ma the sacral hiatus 

A cc) — The bodi was that of a well de\ eloped, obese colored w^oman 
Slight edema w'as shown about the ankles A large, pedunculated fibroid tumor, 
w eighing 3,400 Gm , w'as attached to the uterus There w'as 400 cc of fluid in 
the abdomen The heart weighed 600 Gm , there was marked hjpertrophj of 
the left ventricle , the valves w’ere normal , the mj ocardium was normal , there 
W'as slight thickening of the coronarj arteries The root of the aorta showed 
moderate atheromatous degeneration of the intima The light lung presented 
marked edema , it w eighcd 950 Gm The left lung appeared normal There w'as 
moderate enlargement of h mph nodes at the hilus of the lungs , no calcification 
or caseous degeneration w'as shown Large calcified Ij'mph nodes were seen in 
the mesenterj 

The right suprarenal gland weighed 32 Gm , it w'as firm and nodular, and 
cut with increased resistance The substance was entirely replaced by irregular 
caseous areas, which were separated bj' gra\ish connectne tissue and areas of 
dark red, less hrm tissue The left suprarenal gland weighed 24 Gm ind 
show ed similar changes The kidneys show'ed a finely granular surface and 
moderate atrophv of the cortex 

Mic? oscopic Exa??ui?atio?i — The supraienal glands showed the parenclnma 
largeh replaced bj irregular conglomerate caseous areas, about which there w'as 
a fairh marked reaction of epithelioid cells, an extensive infiltration of Ijmpho- 
cites and a diffuse fibroblastic proliferation There was a marked diffuse Ij'mpho- 
C 3 tic infiltration in w ide rones about the caseous arjas Small areas of fairly 
well preserved cortical cells consisting of the zona glomerulosa and peripheral 
portions of the zona fasciculata were present here and there The capsule showed 
an extension of the tjuberculous process at many points wuth the m^ olvement 
of the pencapsular tissue Ziehl-Nielsen stain show'ed man 3 scattered groups of 
tubercle bacilli near the peripher 3 of the caseous areas 

111 this case there was no evidence of Addison’s disease dining life, 
blit the symptoms were mainly those of cardiac failme secondary to 
h} pel tension The blood pressure on the da)' of death was 210 S 3 stolic 
and 110 diastolic Death occuired suddenly dining caudal anesthesia 
In man} of the cases repoited in the literature, death occuiied sud- 
denly and without apparent cause It is not uncommon for the patient 
to complain of sei'ere abdominal pain, and often the abdominal pain is 
so sei'ere that it is mistaken for acute appendicitis Opeiative inter- 



GUTTMAN—ADDISOA S D1 S EASE 


897 


vention in these cases is usually fatal In another gioup of cases, 'he 
symptoms of suprarenal immlvement aie masked by widespiead tuber- 
culosis of the lung or some othei debilitating disease 

The extent of involvement of the supiaienal gland cannot be detei- 
mmed liom the cases in the hteiatuie A compaiison was made of 
those cases showing bilateial tubeiculosis of the supiaienal glands with- 
out s}mptoms of Addisons disease and those in which s}mptoms aie 
cleaily manifested These aie given m the fiist instalment of the aiticle 
which appealed m the Noiemliei issue p 753 Although accuiate 
estimate of the suivivmg tissue cannot be made because of the widel} 
and iiiegulail> scattered fiagments of coitical tissue, it is piobable fiom 
the evidence at hand that sufficient coitical tissue lemains to offset 
s 3 mptoms of the disease 

It IS appaient that while a laige peicentage of patients with bilateral 
tuberculosis of the supiaienal glands haie symptoms of Addison’s dis- 
ease, theie aie manj in whom the symptoms aie lacking Many observ- 
ers are inclined to legard the pathologic changes as synonymous with 
Addison’s disease This is eironeous as Addison did not desciibe a 
pathologic condition but a clinical SMidiome associated with destiuctive 
lesions of the supraienal glands The teim latent tubeiculosis of the 
supiarenal glands was introduced bt Oppenheim and Loeper,'*®^ and 
Laignel-Lavastine and Halbroii This term is satisfactory, but should 
be used m a clinical sense only, as the lesions m the supiaienal glands 
m most cases aie active and piogressive 

DURATION OF THE DISEASE AND AGE OE THE PATIENT 

It is fiequently stated that Addison’s- disease tends to lun a moie 
lapid course in the }Oung than m older peisons An analysis of die 
cases collected fiom the hteiatuie does not suppoit this idea A corre- 
lation chart (fig 12) was made m nhich only those cases aie included 
m which the duration of the disease and the age of the patient aie 
definitely stated Theie are 178 cases available for this analysis 

The coi relation coefficient is 0 060 with a piobable eiioi of 0 050 
The aveiage of the duiation is plotted and lepiesented by the coaise 
continuous line It is irregular and loughh parallels the mean repie- 
sented by the horizontal line It is therefore evident that theie is no 
correlation between the duration of the disease and the age of the 
patient 

duration or the symptoms and the t\pe or lesions in the 

SUPRARENAL GLAND 

In 194 cases m which autopsy lecoids aie given, the duiation of 
the disease is definitely stated m yeais or months These aie divided 
into three groups (table 13) Group 1 consists of acute cases that aie 
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of two months’ oi less duration , group 2, of subacute cases that are of 
less than six months’ but more than two months’ duration, and group 3, 
of chronic cases of moie than six months’ duration The frequencies 
of suprarenal tuberculosis, piimaiy contracted suprarenal gland, amyloid 
disease and other lesions are given 

There are fifteen cases, oi 12 10 per cent of all cases of tuberculosis 
of the suprarenal glands, in which the duration of the disease is given 
as of less than two months’ duration This is much greater than the 
number of acute cases of piimary contracted supraienal gland, of which 
only two cases, or 3 92 pei cent, aie reported The percentage of sub- 
acute cases is also highei in the tuberculosis group than in the primary 
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Darahon ot Ihe diseojc in three month penoda 

Fig 12 — Chart correlating the age of the patient with the duration of Addi- 
son’s disease The average of the duration is represented by the solid line The 
mean is represented bv the horizontal line 

contracted supraienal group There are fort} -two cases, or 33 87 per 
cent, in the foimei, and fifteen, oi 39 41 per cent, in the latter The 
percentage of chronic cases of primary contracted suprarenal gland is 
much higher than the percentage of chronic cases of tuberculosis of 
the suprarenal glands Cases with amyloid disease tend to run a more 
chronic course than cases with vascular lesions There are two cases 
in the subacute group and two in the chronic group in the former, and 
two in the acute group and two in the subacute group in the latter 
In Older to determine whether the difference of duration in the 
cases of suprarenal tuberculosis and cases of primary contracted supra- 
ienal glands is significant, the mean of each group and the probable 
error of their difference are determined The mean duiation of the 
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cases of tubeiculosis of the supiarenal glands is 13 31 ±: 2 54 months, 
and that of primary contracted supraienal gland is 34 02 ±4 40 
months The probable eiror of the difference of the means is 5 10 
The diffeience between the means is moie than foni times its own 
piobable eiior and, theiefore, can be consideied significant 

Tabic 13 — Dinaiion of Addison’s Disease ni Relation to Type of Lesion 


Type of 
Cases 

'Tuberculosis 

Primary Con 
tracted Supra 
renal Gland 

K 

Xo 

% 

No 

% 

Acute* 

15 

121 

2 

39 

Subacutet 

42 

339 

15 

39 4 

Chronict 

07 

54 0 

34 

00 7 

Total 

121 

100 0 

51 

100 0 


Aln^Iold Vascular 

Disease Disease Other Lesions 

/ * A 


Xo 

% 

No 

% 

No 

% 

Total 

0 

0 

2 

50 

1 

91 

20 

2 

50 

2 

50 

o 

27 3 

04 

2 

50 

0 

0 

7 

03 0 

no 

4 

100 

4 

100 

11 

100 0 

194 


* Of two months’ or less duration 

t Of less than six months’ but more than tuo months’ duration 
t Of more than six months’ duration 


Table 14 — Diaation of Addison’s Disease m Relation to Tnbei culosis and 
Supiaicnal Conti acted Snpiai enal Gland 


Cases of tuberculosis of the suprarcmls 

Cases m which the exact duration is given 
Perrando and Salor 
Crowell 

Cases of long duration m which exact duration is not given 
Seheult 

SaLaguchl and associates 
Schur (case 2) 

Withington (case 1) 

Loffler 

Kahn 

Germain 

Cases of primary contracted suprarenal gland m which the dura 
tion IS longer than five years 
Cases in which the exact duration is given 
Phillips 
Mimzer 

Pahr and Eeiche 

Kiefer 

Held 

LucLsch 

KaraLascheff 

University of Minnesota (case 2) 

Conytaeare and Millis 

Other cases of which duration is questionable or not stated 
Wakefield and Smith 
Scott 
Medlar 
Green 


Duration 

8 years 
11 years 

Many years 
Several j ears 
Always dark 
Alw ays dark 
Several years 

Pigmentation since childhood 
Pigmentation always present 


14 a ears 
9 years 

8 years 

15 years (?) 

10 years 

9 years 
8 years 

15 years 
10 years 

Pigmentation since birth 
Pigmentation since birth 
19 years (?) 
Always pigmented 


There aie nine cases of primary conti acted supiaienal gland, or 
17 65 per cent, having a duration greater than sixty months, and only 
two cases of tubeiculosis of the suprarenal glands, m which the duration 
IS greater than sixty months These are listed in table 14, with the 
names of the recorders 




900 


ARCHIVES OF PATHOLOGI 


DURATION OF SYMPTOMS OF ADDISON’S DISEASE IN CASES OF ACTIVE 
AND MARKED TUBERCULOSIS IN THE BODY OTHER THAN IN 
THE SUPRARENAL GLANDS, AND IN CASES IN WHICH 
THE LESIONS ARE HEALED OR MINIMAL 

The effect of maiked lesions in other paits of the body on the 
supraienal glands cannot be detei mined in this stud} It is probable 
that marked lesions exeit a toxic effect on the surviving cells in the 
supiaienal glands Oppenheim and Loeper showed that by injecting 
dead tubercle bacilli into animals, marked neciosis of the suprarenal 
glands can be produced Omelskyj and Kovacs held that, m man, in 
addition to the lesions caused by the tubercle bacilli, hyahnization and 
even necrosis of the supiaienal glands may be pioduced by the toxic 
products of a tuberculous lesion elsewhere Beinaid and Bigart, and 
Kioyokawa described a peiwasculai scleiosis, an mciease in the amount 


Tabli 15 — Deviations in Diimtton of Addison’s Disease zuitli Relation to Extia- 
sitpiatenal Tiibci cidosiz of Mailed Activity (Gtoitp I) and of 
Healed oi Minima^ Stage z (Gioup 2) 



Group 1 

Group 2 

MaMnium 

48 months 

96 months 

Jlinimum 

1 month 

0 5 month 

Jltsm 

12 04 d: 1 33 months 

14 40 ± 1 60 months 

Standard de\iation 

11 65 ± 0 94 months 

10 82 ± 1 14 months 


of connective tissue and even leplacement of the paiench}ma by con- 
nective tissue in cases of maiked tubeiculous lesions in other parts of 
the body 

To deteimine whether these factois influence the couise of the 
disease, all cases of Addison’s disease with tuberculosis of the supra- 
renal glands were placed in ti\o gioups Gioup 1 contained thirty-five 
cases in which theie was marked extrasuprai enal tubei culosis , group 2 
contained fift}’' cases in mIiicIi the lesions elsewheie weie healed or 
minimal The maximum, minimum, mean and standaid deviations are 
as given in table 15 

The probable eiroi of the diffeience of the two gioups is 2 088 
The diffeience between the means is 2 35, which is 1 3 tunes its piobable 
eiior This cannot be consideied significant 

I 

DUR ATION or THE DISEASE AND NATURE OF THE ONSET OF 

SYMPTOMS 

In many cases it has been obsened that if pigmentation is present 
to a marked degiee in the absence of other symptoms the duiation of 
the disease is exceedingh long Also it has been noted that in cases in 
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^\hlch weakness is the dominant symptom and no pigmentation is pies- 
ent, the duration of the disease is exceedingly shoit This fact was 
fiist noted by Fenwick in 1898 He collected thnty-thiee cases fiom 
the lileiature and obseived that the diiiation of the cases in which 
niaiked bronzing of the skin was shown aveiaged 23 5 months, and 
that the a\erage duiatioii of the cases in which bionzmg was absent was 
fiom loin to eight months 

Mai anon in a lecent aiticle, divided his cases into two foims, a 
piimaiy and a secondaiy foim In the piimary foim, pigmentation is 
slight as compaied with the othei symptoms and the couise of the 
disease is lapid In the secondaiy foim, the pigmentation is maiked, 
and the couise of the disease is maikedly long 


TABLr 16 — Dinatwn of Addison’^ Disease and Nairn l of Gn^cl oj Syinpioins 


Duntion 
m Montli*; 

Group V* 

Group Bt 

Group 0} 

K 

Xumber 

Per Cent 

dumber 

Per Cent 

Xumber 

Per Cent 

0 to 3 

1 

1 64 

10 

22 22 

21 

46 66 

4 to T 

S 

13 11 

13 

28 89 

0 

20 00 

8 to 11 

o 

3 28 

4 

8 89 

4 

8 89 

12 to lo 

12 

19 67 

i 

15 36 

> 

0 07 

16 to 10 

4 

6 56 

o 

4 44 

0 , 

00 

20 to 25 

o 

O 

4 91 

0 

00 

0 

00 

24 to 27 

o 

8 20 

*) 

n 11 

4 

8 SO 

28 to 31 

0 

00 

0 

00 

0 

00 

82 to 35 

0 

00 

0 

00 

0 

00 

36 to 39 

5 

8 20 

1 

22 

4 

8 so 

40 to 43 

1 

164 

0 

00 

0 

00 

48 to 51 

4 

6 50 

3 

6 07 

0 

00 

60 months and over 

16 

20 23 

0 

00 

0 

00 

Total 

61 

100 00 

43 

100 00 

43 

100 0 


* Pirst symptom of onset is pigmentation 
f Pigmentation and neakness appear simultaneously 
1 Wevkness is the predominant sjmptom at onset 


In collecting the hteiatuie, the exact duration of the disease and the 
degree of pigmentation was caiefully noted in all cases While it is 
title that the onset of the disease is insidious and m the majoiity of 
cases the exact duiation cannot be determined, a sufficient number of 
cases IS available in which the exact onset of the pigmentation and 
M^eakness is given Cases in which there was any doubt as to the exact 
dmation of the vaiious symptoms weie rejected 

These cases are classified as follows Gioup A consists of sixty- 
one cases in which the fiist symptom is pigmentation, weakness is 
absent at first, and of late occurrence, group B consists of foity-five 
cases in which pigmentation and weakness are of simultaneous onset 
and about equally maiked In gioup C aie foity-five cases m which 
weakness is the piedominaiit s}mptom, pigmentation is absent oi of 
subsequent onset The fiequenci of these cases and the dmation of 
the disease m foui month peiiods are given in table 16 
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The mean, the maximum, the minimum and the standaid deviations 
are shown m table 17 

In the cases m which pigmentation is the initial and predominant 
symptom, the average duration of s)unptoms is 43 19 ±: 4 3 months, as 
compaied with 12 11 ± 1 6 months in the cases in which pigmentation 
and weakness aie of simultaneous onset and equally marked It is 
7 71 ± 1 months in those cases in which weakness is the fiist symptom 
and in which pigmentation is lacking or of subsequent onset The dif- 
ference between the means of group A and group B is 33 213 zh 4417 
This diffeience is 7 5 times its own piobable error and, without doubt, 
significant The difiference between the means of group A and group C 
IS 31 085 ±447 This is six times its own probable error and is also, 
without question, significant The disease is, theiefore, much longei 
in duiation m those cases m which the pigmentation is the initial and 
piedommant s)nnptom than in those cases in which pigmentation of 
the skin and weakness are of simultaneous onset and those in which 
weakness is the first symptom 


Table 17 — Deviations m Dmation of Addison’s Disease of Gioups A, B and C 



Group A 

Group B 

Group 0 

Mmimum 

1 month 

1 month 

0 25 month 

Maximum 

180 months 

48 months 

4C 0 months 

Mean 

43 19 ± 4 3 months 

12 11 ± 1 3 months 

7 71 ± 1 0 months 

Standard deviation 

49 83 ± 3 04 months 

12 35 d: 0 88 months 

9 98 d: 0 71 months 


It was decided to deteimine whether oi not the degree of pigmenta- 
tion, irrespective of the time of onset, has any relation to the duration 
of the disease The cases aie divided into four groups, according to 
the intensity of pigmentation of the skin In the first group are twenty- 
one cases, in which theie was no abnormal pigmentation of the skin, 
in the second group are twenty cases with slight increase of pigmenta- 
tion of skin, in the third group aie ninety -five cases with model ate 
pigmentation of the skin and pigmentation of the mucous membranes 
of the mouth, m the fouith gioup are seventy-three cases with high 
giade diffuse pigmentation of the skin and of the mucous membrane 
of the mouth The cases are then divided into arbitianly chosen groups, 
according to the duration of the disease These are as follows acute 
cases, w^hich are of two months’ or less duiation, subacute cases, which 
are of a duration of between two and six months, and chronic cases, 
which aie of six months’ or more duiation The frequency of each 
group IS given in table 18 

To determine whethei the diffeiences in the thiee groups are sig- 
nificant, the value of cln squaie is deteimmed, and found to be 34447 
The value of P, Fischei ’s value for n being used, is 0 000022 , when 
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Peai son’s value for j? is used, the value of P is 0000688 In either 
case, the piobabihty that these results could be obtained through random 
sampling is almost ml The contingency coefficient is 0 3781 ± 0 1330, 
which confirms the foregoing statement 

To account foi the prolonged duiation of the disease m the cases 
in which pigmentation of the skin is the predominant symptom, two 
possibilities may be suggested (1) that the pigmentation is a manifesta- 
tion of inci eased secietory activity on the part of the skin, which com- 
pensates m some ivay for the distiiibance m the secretoiy activity of the 
suprarenal glands, and (2) that the skin acts as a detoxifying agent 
and m this way compensates foi the loss of supiaienal tissue 

Heudorfer ofifeied some interesting suggestions m suppoit of the 
first theoiy He bi ought foith evidence that extracts of the pigment 
of the skin have mydiiatic and pressoi effects, and that, m cases of 
Addison’s disease without pigmentation, the blood pressure tends to be 


Table 18 — Duration of Addison’s Disease and Depth of Pigmentation of Skin 



Depth of Pigmentation of SLin 


Duration 

Group 0 

Group 1 Group 2 Group o' 

Total 

Two months or less (acute cases) 

13 

5 5 0 

23 

Between 2 and 6 months (subacute cases) 

5 

9 17 9 

40 

Si-5 months or more (chronic cases) 

3 

6 73 64 

140 

Total 

21 

20 95 73 

209 


very low Also he cited a case in which theie lesulted a maiked 
improvement in the condition of the patient on exposure to sunlight 
with a deepening m the color of the skin However, there is still lack 
of evidence that the fall of blood pressuie is due to lack of epinephime 
secietion (Rogoff and Dominquez, Stewait) The marked drop of 
blood piessuie is also fiequently obseived m maiked pigmentation and 
appeals to parallel the development of muscular weakness 

If one accepts the theory that it is the function of the supiaienal 
glands to neutralize toxic products of metabolism, it may be leasonable 
to suppose that the skin in some way talces over this function in the 
piocess of pigmentation, and in this way prevents, foi a time, the 
appearance of the toxemia that characterizes the later stages of Addi- 
son’s disease Since it is highly questionable that epinephrine subseives 
any useful function in the body, it is within leason to look on this sub- 
stance as a by-pioduct in the detoxifying process of the suprarenal 
gland Stewart stated that the relative constancy of the epinephrine 
output and its stiict legulation by the nervous system are as compatible 
with the view that epinephime is a poison which must be gradually got 
rid of and the concentiation of which in the blood must not rise above 
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a ceitain maximum, as with the view that it is a substance exercising 
a useful function that could not be adequately performed if the output 
ueie peimitted to sink below a ceitain level The fate of this substance 
in the tissues is not known, but evidence has been brought foith to show 
that it disappears rapidly in the tissues, and that it is probably converted 
into some ineit substance As a lesult of interference with the func- 
tion of the gland, the precursors of epinephrine accumulate and may 
be transformed by the skin into less toxic substances or neutiahzed in 
the process of pigmentation 

The final solution of this inteiestmg i elation lests on a deepei 
knowledge of the physiology of pigmentation and its i elation to the 
lunction of the supiaienal glands 

THE RELATIVE IMPORTANCE OE THE CORTEX AND OE THE MEDULLA 
IN THE PRODUCTION OF SYMPTOMS OF ADDISON ’s DISEASE 

That the symptoms of Addison’s disease aie due to a moie oi less 
complete destruction of the suprarenal gland is widely accepted How- 
eier, the relative importance of the cortex and that of the medulla are 
widely disputed The symptoms of the disease aie believed by some to 
be due entiiely to the destiuction of the coitex, by others, entirely to 
the destiuction of the medulla, while some believe that the destiuction 
of both coitex and medulla is lesponsible foi the symptoms of the 
disease 

Fiom his early studies WieseP®'* concluded that the symptoms ot 
Addison’s disease are due to loss of chiomaffin tissue He based his 
conclusions on a study of five cases of Addison’s disease in which the 
medulla was maikedly diseased and the chiomaffin tissue entiiely lack- 
ing He consideied of special significance anothei case in which 
destruction of the supiaienal gland occuired without symptoms of 
Addison’s disease, but in which the extrasupiaienal chromaffin tissue 
vas intact 

Kaiakascheff was diiectl} opposed to this theoiy, believing that 
the cortex is solely responsible foi all the symptoms He pointed out 
that in Wiesel’s cases of extensive destruction of the gland without 
simptoms of the disease accessoiy coitical nodules weie piesent, the 
significance of which Wiesel failed to emphasize Fuither, he stated 
that, since the chromaffin organs along the couise of the sympathetic 
ganglions noimally undergo letrogiessive changes shoitly after biith 
he failed to undei stand why then absence in cases of Addison’s disease 
should be considered of significance Kaiakaschefit based his conclu- 
sions that the cortex vas mainly lesponsible foi symptoms of Addison’s 
disease on a study of two cases of atrophv in which the coitex was 
mainly involved and in which the medulla was noimal Similai cases 
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led Scott and Obeindoifei to conclude that the cortex is mainly respon- 
sible foi the symptoms of the disease Fuiuta also obseived a maiked 
destiuction of the coitex without much involvement of the medulla 
following aiteiiolai emboli, and concluded that the symptoms weie due 
to destiuction of the foimer Veit obseived a case of thiombosis of 
the supiaienal vein and believed that sjmptoms of Addison’s disease 
occuiied only when the coitical poition of the supiaienal gland was 
involved 

Most wiiteis aie of the opinion that destiuction oi impaiiment of 
function of both poitions is necessaiy beloic the complete S}'ndrome is 
pioduced, but here again theie is no iinanimit) of opinion as to the 
lelative impoitance of the two poitions In the pioduction of the 
s>mptoms, Falta legaided the low blood piessuie, low blood sugai 
adynamia and mononucleosis as the lesult of a lessening of the function 
of the medulla, the gastro-intestinal symptoms (vomiting, diaiihea), 
and coma as dependent on the destruction of the coitex Moie lecently 
he concluded that the pigmentation is due to the insufficienc} of the 
medulla Wiesel,®^’' in 1913 alteied his foimei view and stated that 
asthenia and low blood piessuie aie the icsult of an inadequacy of the 
chiomaffin system, uhereas the neivous symptoms, the cachexia and 
lethal end aie due to failuie of the coitex Neusser, Lofflei and Zondek 
weie in accoid with Wiesel’s views Fenwick stated that as the skin 
changes occui sometimes aftei, oi sometimes befoie, the onset of the 
constitutional symptoms, and sometimes not at all, it follows that they 
cannot be of identical origin He therefoie concluded that the constitu- 
tional symptoms are of medullaiy oiigin and that the pigmentary 
changes aie of coitical oiigin Fahr and Reiche also believed that pig- 
mentation IS due to coitical insufficiency, but they did not state which 
part is lesponsible for the othei symptoms They concluded fiom a 
stud) of five cases of piimaiy conti acted supraienal gland in which 
anatomically the medulla showed little oi no change, that functional 
impairment of the medulla cannot be ruled out Kovacs, fiom a study 
of a case similar to those desctibed by Fahi and Reiche, stated that the 
symptoms of cortical insufficiency and medullaiy insufficienc} are dis- 
tinct He believed, with Omelskij, that the low blood piessuie and 
the advnamia aie due to medullaiy insufficiency, and that the pigmenta- 
tion and lethal end aie due to coitical insufficiency Lange, on the 
othei hand, after study of a case with similai pathologic obsei rations 
concluded that the adynamia is due to coitical insufficiency 

Theie are apparently two leasons foi these conflicting opinions 
(1) too hasty conclusions are reached from the clinical and pathologic 
obsei rations of a single case of Addisons disease, and (2) expeiimen- 
tal evidence offeis conflicting views as to the functions of the supia- 
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lenal glands The extreme variabilit> of symptoms, paiticiilaily those 
of blood pressure and pigmentation, could easily lead one to erroneous 
conclusions from a study of a single case oi a small group of cases A 
correlation is made of the outstanding clinical symptoms and the 
changes in the supiaienal glands of all the available cases in an effort 
to deteimine whether or not any relationship exists between the symp- 
toms and the lelative degiee of destruction of the cortex and the 
medulla 

It was decided first to deteimine whethei the blood pressuie in the 
cases of pi unary contracted supiaienal gland diffeis fiom that in the 
cases of tuberculosis of the suprarenal gland, since in the former, 
the medulla is usually completely destroyed and only small lemnants of 
coi tical tissue survive, whereas in the latter, the cortex is the mam seat 
of the involvement and the medulla is usually well preserved 

Relation of Blood Pi essui e to the Relative Degi’ees of Desti iiction 
of Coitex and Medulla in Siipi ai cnal Tuhei culosis and Prnnaiy Con- 
ti acted Sitprai eiial Gland — Kovacs, in 1928, and later Omelsky^j, con- 
cluded from a study of a case of primaiy conti acted suprarenal gland 
that this condition is to be distinguished from the true foim of Addi- 
son’s disease, as some of the clinical featuies, principally the fall in 
blood pressure and the ad3mamia, aie lacking They decided that these 
cases should be regarded as lepiesenting coi tical insufficiency, since the 
medulla and the extrasupi ai enal chiomaffin tissue continue to seciete 
epinephrine despite the stiuctuial changes in the cortex, hence, the 
absence of a diop in blood pi essui e and the asthenia 

An analysis of the clinical observations in sixty-eight cases of pii- 
mary contracted suprarenal gland invalidates this view In Kovacs’ 
cases, on which his view was paitly based, theie was a systolic blood 
pressuie of 80 mm of mercuiy He stated that the fall in pressure 
was terminal He then cited a few instances of Addison’s disease in 
which the blood piessure was within normal limits, and in which the 
underlying pathologic anatom} was that of pi unary contracted supra- 
lenal gland Lange presented a case of Addison’s disease in wdiich the 
pathologic changes weie almost identical with those of Kovacs’ case, 
and m -which theie Avas a low blood pressuie (75 systolic and 45 dia- 
stolic) and a maiked giade of adynamia He then concluded that the 
adynamia w^as dependent on the destruction of the supiarenal cortex, 
since the medulla was noimal The evidence on which Lange based 
his conclusion is fully as justifiable as that on wdiich Kovacs based his 
conclusions 

An anal} SIS of cases of primaiy contracted supraienal gland shows 
that there ai e many cases not cited by Kovacs in which repeated exam- 
ination of the blood pressure show'^ed consistently low leadings Kieibig 
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repoited a systolic blood piessuie of 55 mm of meicury (Riva-Rocci) 
occurring three months before death Wahl's patient showed a blood 
pressure reading of 60 systolic and 42 diastolic five weeks before death 
Steinbiss' patient showed a piessuie of 70 systolic and 50 diastolic eleven 
days before death, on the day of death, the systolic pressure dropped 
to 30 A steady fall of blood piessuie over many months was present 
in case 2, page 762 of the November issue Kraus repoited a case in 
which the pressure was 70 systolic and 50 diastolic Ceitamly, the fall 
of blood pressuie in these cases cannot be regarded as terminal 

A comparison of the blood pressure in cases of suprarenal tubercu- 
losis with that in piiraaiy contracted supiaienal gland is made, as in 
the former, the medulla is mainly involved, and in the latter, the cortex 
IS the mam seat of involvement Among the cases of tuberculosis of 
the suprarenal glands there aie sixty-five in which blood pressure lead- 
ings are given and among cases of piimaiy conti acted suprarenal gland 


Table 19 — A Compaiison of the Blood Piessuie m Supiaienal Tiibeiculosis 
zvifh That in Piimaiy Conti acted Supiaienal Gland 


Deviations 

Sj stolic Pressure 

A 

Tuberculosis of the Primary Contracted 

Suprarenal Glands Suprarenal Gland 

Maximum 

155 mm Hg 

135 mm Hg 

Mean 

SC 55 -4- 2 23 mm Hg 

84 OS ±2 45 mm Hg 

Minimum 

30 mm Hg 

55 mm Hg 

Standard deviation 

26 73 ± 1 5S mm Hg 

17 47 1 74 mm Hg 


there aie twenty -tin ee The mean, maximum, minimum and standaid 
deviations are as recorded m table 19 

The difference between the means i*: 2 47, which is less than one time 
their probable erior, so that this difference cannot be considered as 
significant Normal and even inci eased blood pressuie is reported as 
frequently for tuberculosis of the supraienal glands as for primal y con- 
tracted suprarenal gland However, m both groups, the systolic pies- 
sure IS below normal and about equally decreased 

It IS clearly evident, therefoie, that the blood pressure is not depen- 
dent on the relative degiee of destiuction of one or the othei of the two 
layers of the supraienal glands Noimal and even high piessures aie 
observed in cases in which the medulla is totally destioyed, and maikedly 
1 educed pressures are seen in cases with noimal medulla 

Relation of Symptoms to the Relative Degrees of Best) iietwn of 
Medulla and Coitex m Primaiy Conti acted Snprai end Glands — ^In an 
effort to determine further whether the extent of involvement of the 
medulla, on one hand, and of the coitex, on the othei, influences in any 
way the natuie of the S}mptoms, the cases of piimar}’- contracted supra- 
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lenal gland are divided accoiding to the degiees of destiuctioii of the 
cortex and the medulla In gioup 1 are thirty cases in which the coitex 
IS mainly involved and the medulla onh’- slightly involved or noimal In 
gioup 2 are nine cases m which both medulla and coitex aie about 
equally involved In gioup 3 aie foui cases in which the medulla is 
moie invohed than the cortex The fiequenc}’^ of the majoi symptoms 
(pigmentation weakness, gastio-intestmal sMnptoms and changes in 
blood pressuie) aie recoided in table 20 

In gioup 1 (cases in which the coitex is mainly in\ohed, the 
medulla, slightly involved oi noimal) maiked pigmentation is obseived 

Tahli: 20 — Ft cqiiency of SyDiptoms zvtfh I ai ions Dcgtccs of Dczti ticfwn of 

the Coi tc\ and the Medulla 




Priinarj Contrictcd Siiprarinal Gland 

Tuberculosis of 
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Moderate 

12 

40 0 

) 

7 0 

2 

7 0 

17 

70 7 

Marked 

11 

20 7 

2 

7 7 

> 

50 

7 

22 3 

Degree not stated 

6 

20 0 

-> 

2_2 

0 

00 

0 

20 0 

absent 

1 

O 0 

6 

00 

0 

00 

0 

00 

Weakness 

Xloderate 


10 0 

1 

n 1 

0 

00 

0 

00 

Xlarked 

n 

lOO 

*) 

0 


7o 0 

10 

73 3 

Degree not stated 

12 

10 0 

> 


1 

27 0 

14 

40 7 

absent 

0 

00 

0 

0 0 

0 

00 

0 

00 

Blood pressure 

^o^maI or aboxe 

4 

no 

1 

n 1 

> 

70 0 

" 

10 7 

Low 

11 

00 7 

0 

00 

1 

27 0 

12 

40 0 

Degree not stated 

1") 

50 0 

8 

SS9 

1 

23 0 

12 

43 3 
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27 
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00 
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00 
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* Thirty cases in which the corti\ is iminh in\ohcil nnil the incrtulln slightly inrohort or 
normal 

t Isino cases in which the medulla and the cortex arc about oqualla invohcd 
t I our cases in rrhith the medulla is more iinohcd than tin eorti \ 


in eleven cases, model ate pigmentation, in twelve cases, and no pig- 
mentation, 111 one case In gioup 2 (cases in which the medulla and 
the cortex are about equal!} imolved), marked pigmentation is piesent 
m two cases and model ate pigmentation in five cases In gioup 3 
(cases in which the medulla is moie invohed than the coitex) theie are 
two cases of marked pigmentation and two cases of model ate pigmenta- 
tion of the skin 

1 The reports on the cases in the various groups are referred to in the 
hibhographj under the following numbers group 1 — 141, 140, 144 (four cases), 
146 (^^^e cases), 149 151, 152 153, 155 (cases 1 and 2), 154 (cases 3 and 4), 
157 162, 163, 164 (cases 1 and 2), 167, 168, 171 and case 1 (on page 759 of the 
Vox ember issue) group 2 — 143 150 156 158, 160 ("case 1), 172, 173 182 and case 
2 (on page 762 of the Nox ember issue) , group 3 — 142 (cases 1 and2), 145 and 160 
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Theie is no discernible cliffeience in degiee of weakness and degiee 
of digestive distinbance in the thiee gioups Low blood pressure lead- 
ings aie obseived in about equal fiequcnc}’- in the thiee gioups 

Because of the small numbei of cases in gioup 3, thnty cases of 
Addison’s disease with tubeiculosis of the supiaienal gland weie picked 
at landoin fiom the cases collected fiom the hteiature and compaied 
with the thnt} cases of piiinaiy coiiti acted supiaienal gland in group 1 - 
As stated, in the foiinei the medulla, as a lule is completely destiojed 
and only small lests of coitical tissue lemain, wheieas in the latter the 
coitex is almost completeh destioved and the medulla is noimal oi onl) 
slightly involved The lesults aie given in column 4 of table 20 Heie 
again it is seen that the fiequency of occuiience of the majoi s}mp- 
toms diffeis but slightly and cannot be consideied of anv significance 

These cases offer stiong evidence to show that the majoi symptoms 
ot Addison’s disease aie not dependent on the degiee eithei of coitical 
01 of medulla!} destiuction All S}mptoms may be stiongly mani- 
fested in cases in which the medulla is noimal, and there is no appaient 
diffeience in the mtensit) of symptoms m cases in which the medulla is 
slightly involved oi noimal and cases in which the medulla is maikedly 
involved 

E\pei imcnfal Evidence os io the Relative Importance of the Colter 
and Medidla — The opinion that insufficiency of the supiaienal medulla 
IS responsible foi the fall of blood piessuie is based on the tonus theoi} 
of Ollner and Schafei Expeiimental investigation has failed to sup- 
poit this theoi y 

Biedl found that extiapeiitoneai iemo\al of the supiaienal glands 
lesulted m a fall in blood piessuie that lasted only a few minutes, after 
which the blood pressuie letuined to noimal and lemained so foi fiom 
two to three days Later Hoskin and McClui e in ligation expei iments 
on dogs, also failed to obseive any significant fall in blood piessuie 
The results obtained by Gley and Quinguaud m extiipation expei iments 
agiee with those of Biedl The more lecent extiipation experiments of 
Wheelei and Vincent and of Logoff and Dominquez and the deneiva- 
tion expei iments of Stewait and Logoff fuinish strong evidence that 
the medullaiy secietion, epinephrine, has little oi no effect in mamtain- 
nig noimal blood piessuie In expeiimental adienal insufficiency, the 
fall in pressure is obseived only as a teiminal symptom and coincides 
with the onset of maiked piostration The objection is laised b} 
Goldziehei and otheis that expeiimental rvoikeis have failed to asknowl- 
edge the impoitance of the exti asupi ai enal chiomaffin tissue, which maj 

2 Case reports of tuberculosis of the supraieual glands are referred to in 
the bibliography under the following numbers 25, 41, 43, 49, 54, 60, 61, 65, 71, 
87, 92, 94, 97, 99, 100, 102, 105 and 127 
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act as a compensatoiy mechanism m the event of the destruction of the 
suprarenal glands Although it has been shown b} Kohn, Biedl and 
others that the extrachromaffin tissue secretes epinephrine, it is highly 
improbable that the quantity secreted is sufficient to exert any influence 
on the arterial tension (Stewart) 

There is little evidence also that reduction m the amount of epi- 
nephrine secretion has an}- effect on the level of the blood sugar Crowe 
and Wislocla found little or no change in the carbohydrate metabolism m 
animals with adrenal insufficiency In the well controlled experiments 
of Stewart and Rogoff,®°® experimental hyperglycemia could be obtained 
in the absence of epinephrine discharge from the adrenal glands, and 
m animals in which both adrenal glands were removed, a fall m sugar 
level was not observed until terminal symptoms developed This is well 
m accord with the carefully studied cases of Addison’s disease of 
Gyotoku and Momose , Sakaguchi, Kayashi and Katayama, and 
Law^rence and Rowe Alimentary hyperglycemia was found to be the 
same as m normal persons Sakaguchi, Kayashi and Katayama found 
no significant low'^ering of the blood sugar in five cases of Addison’s 
disease and then experimental results are in full accord with those of 
Stewart and Rogoff In the cases studied by Law’-rence and Rowe, the 
blood sugar levels are within normal limits Snell and Rowntree found 
that hypoglycemia is present m a few cases and only as a terminal 
phenomenon 

The cause of the gastro-intestmal disturbance is not definitely known 
The gastro-mtestinal symptoms are often striking in animals suffering 
from adrenal insufficiency following removal of both adrenal glands 
Loss of appetite is one of the earliest signs which usher m the break- 
dowm of the animal (Stewart) Diarrhea is noted only rarely in ani- 
mals (Hartman) Ste\\art presented two hypotheses to explain the 
gastro-intestmal symptoms in animals (1) that the gastro-mtestinal 
tract shares in the elimination of the poisons that accumulate m the 
course of adrenal insufficiency and may finally be injured by the poisons, 
and (2) that the adienal glands produce a hormone necessary for the 
continued normal function of the intestinal mucosa Theie is little 
evidence that disturbance of sjonpathetic tonus is responsible for the 
gastro-intestmal disorders Snell and Rowmtree stated, “Occasionally 
gastro-intestmal s}-mptoms are greatly relieved by the administration of 
epinephrine, perhaps more often the s}mptoms are not affected or are 
made w’-orse by its use ” 

The adjmamia frequently seen in Addison’s disease is not a prominent 
simptom m animals suffering from adrenal insufficiency In chronic 
adrenal insufficiency in cats, Hartman and Blatz and in adrenal insuffi- 
ciencv in dogs, Rogoff and Stew'art,^’’® noted muscular w^eakness only as 
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a terminal event The exact cause of the muscular n eakness m man is 
not understood 

It IS agreed by most obserrers that the lethal end is due to the 
destruction of the cortex Biedl found that extirpation of the cortex 
in mammals is followed hr death Wheeler and Vincent showed that by 
cauterizing the medulla witliout remoral of the cortex, serious srmptoms 
are not produced , the}^ beher ed wuth Biedl that the cortex of the gland 
is important for life Biedl found that following complete lemoval of 
the interrenal bodies in fishes {ScyUnim and Elasmohranchu) m which 
the interrenal bodies are sepaiate from the chromaffin organ, death 
results within a few* dars Later Biedl claimed that he w^as able to 
remore tlie cortex in mammals, leaving the medulla intact, and that 
death followed The recent work on cortical extiacts also supports the 
new that the cortex is essential foi life Rogofi: and Stew art found 
that cortical extracts prolong the life of adrenalectoinized animals and 
they also observed beneficial effects when these extiacts were adminis- 
tered to patients with Addison s disease Hartman also claimed to ha\e 
isolated a substance that prolongs the life of adrenalectomized cats 
Koehler claimed to have an extract w Inch had a marked beneficial effect 
in cases of asthenia, which he attributed to supraienal insufficienc\ It 
is highly questionable, howe\er that Koehler was dealing with true 
cases of suprarenal insufficienc} 

In cases of Addison’s disease due to tubeiculosis, the medulla is 
early destro}ed and m most cases only a small amount of cortical sub- 
stance remains, which can be detected onh microscopicall}* in the later 
stages of the disease (see page 753 of the Xo^ ember issue) In cases 
of primary contracted suprarenal gland laige amounts of medullarv 
tissue may remain and vet not prevent a fatal termination 

The disturbance causing the lethal end is not clear The ev*idence at 
hand strongly suggests that death is due to an accumulation of toxic 
substances It has been shown b\ Abelous and Langlois Biedl and 
others that the blood of adrenalectomized animals is toxic for other 
animals Levin, also, working v\itli decapsulated cats and dogs, obtained 
a nse of blood pressure in normal animals into which blood from tire 
decapsulated animals had been injected He suggested that this action 
IS due to the accumulation of harmful substances in the blood stream of 
the adrenalectomized animals The nature of this substance is unknown 
A relation to the bv products of muscle metabolism is suggested, as 
animals that are forced to use muscular exercise followung adrenalec- 
toni}, succumb more rapidly than adrenalectomized animals that are 

owed to rest It has also been suggested repeatedly tliat the cortex is 
oapa le of neutralizing toxic substances but proof of the exact nature 
ot this mechanism is still lacking 
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It IS therefore evident that, following the destruction of the medulla 
alone, the cortex may function and pi event symptoms of the disease 
It is also clear that all s}mptoms of the disease may be cleaily manifest 
in cases m which the coitex is destioyed and the medulla is intact 
However, one cannot assume that an anatomicall} incomplete medulla 
functions normall} It has been shown by Stewart that even slight 
edema of the gland results m a complete inhibition of the secietion of 
epinephrine Moreovei, theie is evidence that for the noimal function 
ot the gland, the two paits are essential and act s} nergistically Biedl 
stated that the pecuhaiit} of the vasculai supply and the ontogemc and 
ph}logenic development of the supiaienal gland strongly suggest a 
functional lelationship between the two poitions Landau stated that 
m the development of the gland, the infolding of the coitex suggests a 
tunctional lelationship between coitex and medulla, as in this way a 
laiger aiea of the coitex is bi ought into contact with the medulla 
Ciamer claimed to have traced a functional relationship between the 
coitex and the medulla by using stains by which he was able to tiace 
the functional activity of the gland Haitman and Hartman, using the 
Fohn, Cannon and Denis calorimetric test the inhibition of intestinal 
conti action and the deneivated ms tests, found that epmephiine is 
piesent m the cortex 

It is piobable, theiefoie, that an anatomically intact medulla may 
not function normally when the cortex is the seat of marked destiuction 
It IS also likely that the extieme vanabilitj of symptoms observed m 
cases of primaiy conti acted supiarenal gland may be due to the vaiying 
degiee of distuibance m the synergism of the cortex and medulla 
However, if this relation is shown not to exist one must fall back to 
the theoiy that the destiuction of the coitex alone is responsible foi all 
the symptoms of Addison’s disease 

SUMMARY \ND CONCLUSIONS 

A statistical analysis is made of 566 cases of Addison’s disease col- 
lected fiom the hteiatuie of the }eais fiom 1900 to 1929, mclusire, and 
fiom the department of patholog}' of the Unneisity of Minnesota The 
following points are emphasized (1) the etiology and the classification 
ot lesions m the supiaienal glands, (2) the pathologic anatonty of the 
lesions in the supraienal glands, (3) the natuie and significance of 
lesions elsewhere in the body, and (4) a coi relation between the clinical 
manifestations of the disease and the changes m the suprarenal glands 

Contiai) to the oldei views Addison’s disease does not occur with- 
out lesions in the supiaienal glands In most cases both supraienal 
glands are destroyed A few cases of unilateial lesions aie recoided 
The pathologic changes, m the ordei of then fiequenc} aie bilateial 
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tubeiculosis, piimai} conti acted supiaienal gland (atioph}), amyloid 
disease, neoplasms, vascnlai lesions, fatty degeneiation and pyogenic 
infections Syphilis and metastatic tumois of the supiaienal glands 
aie larely seen in association with Addison’s disease Many othei 
lesions aie desciibed, such as piessme atiophy, hypoplasia, tiatima, 
bone mairow metaplasia, etc 

The disease is lelatively laie Both sexes aie affected In the 
entile senes, males aie moie fiequently affected than females In the 
cases ot piimaiy contiacted supiaienal gland, females piedominate in 
the latio of 1 6 to 1 Heiedit) can be consideied a factoi only m laie 
instances The age incidence ot piimaiy contiacted supiaienal gland 
and that of supiaienal tubeiculosis aie appioximately the same In the 
case of tubeiculosis of the supiaienal glands, the age incidence follows 
closely that of deaths from tubeiculosis in geneial 

Tubeiculosis of the siq^iaienal gland is seldom seen in the absence 
of tubeictilous lesions elsewheie in the body The piimaiy focus is 
usually 111 the lung, and oidmaiily it is not lecogmzable clinically 
Infection takes place thiough the blood stieam The medulla appeals 
more susceptible than the coitex to the infection, and it is usually com- 
pletely destioyed Remains ot the coitex can be made out micioscopi- 
cally in most cases The disease is piogiessive and chaiacterized by 
peiiods of healing and peiiods of exaceibation Healing is rarely 
obsei ved 

Piimaiy contiacted supicuenal gland is a disease of unknown 
etiolog} Two cases aie piesented which show an early and a late stage 
of the disease The pathologic changes indicate that the condition is 
piimaiily a slow neciosis involving the coitical cells and leading 
finally to their disappeaiance The mflammatoiy leaction is secondaiy 
to the degeneiative changes The degiee of the inflammatoi}' reaction 
depends on the se\eiity and tempo of the degeneiative changes Paitial 
function is maintained bv legeneiation in the foim of small adenoma- 
like nodules of coitical cells Theie is no CAidence that the lesion is due 
to infection oi to the toxic pioducts of lesions elsewheie in the body 

The occuiience of th}mic hi^peiplasia m association with Addison’s 
disease is questionable As fai as could be detei mined, the weight of 
the thymus m cases of Addison’s disease falls within noimal limits 

Changes in othei glands of internal secietion aie lelatively laie 
They cannot be consideied of impoitance m the pioduction of the symp- 
toms of Addison’s disease 

Anatomic changes m the S}mpathetic ganglions of the celiac plexus 
aie extiemely few and vaiiable in naliiie The}’- aie not consideied of 
significance m the genesis of the S}mi3toms of Addison s disease 
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Gasti 0 -intestinal lesions in Addison’s disease are infiequently 
obsen^ed Peptic ulceis occur in onl} a few cases They do not cor- 
lespond in fiequenc}*^ with those that occur in adienalectomized animals 
Bilateral tuberculosis of the supraienal glands without symptoms of 
Addison’s disease is not infiequently seen These cases have been 
teimed “latent tubeiculosis of the supraienal glands ” 

Accessor}^ cortical tissue and h) perplasia of the cortex of the supra- 
lenal glands may prevent sjmptoms of Addison’s disease in cases of 
destiuctive lesions in the supiaienal glands 

The duiation of the disease is not affected by the piesence of tubei- 
culosis elsewheie in the bodi The duiation of the disease in piimaiy 
coiiti acted supiarenal gland is longei than that in tuberculosis of the 
supi arena! glands, the mean for the former is 34 02±: 440, foi the 
latter, it is 13 15± 2 54 months 

The duration of the disease is significantly longer in cases m which 
pigmentation is the first and piedominant s}mptom than in those in 
which pigmentation and weakness occui simultaneous!}’' and in those in 
which the weakness is the initial and piodommant symptom It is 
suggested that pigmentation is a mechanism which is compensatoiy for 
the destruction of the supiaienal glands 

Conclusions as to the lelative impoitaiice of the cortex and medulla 
cannot be drawn from a stud} of a single case oi a small gioup of cases, 
as the s}mptoms of the disease are extremely vaiiable Evidence is 
lacking that the s}mptoms occui iing in piimaiy contracted supiarenal 
glands diffei fioni those occui iing in tubeiculosis of the supiaienal 
glands No appreciable difteience in the s} mptomatology can be noted 
with varying degrees of destiuction of the cortex and medulla Avail- 
able experimental and clinical evidence points to the fact tliat the 
ad}namia, gastro-intestinal s}mptoms and low blood pressuie are due 
to an accumulation of toxic substances subsequent to supraienal destruc- 
tion The lethal end is due to coitical failuie All symptoms may be 
present in cases with anatomically noimal medulla, however, a func- 
tional disturbance of the medulla as the result of distuibance in 
sMieisrism of the cortex and medulla cannot be denied 
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Notes and News 


University News, Appointments, Promotions, Resignations, etc — 
Harold Edvard Macilahon, London, Ontario, has been appointed professor of 
pathologj" and bacteriologj' in Tufts College Medical and Dental Schools, Boston 

EL Terplan has been appointed pathologist to the Buffalo General Hospital in 
the place of the late Benjamin Roman 

Aiimis of Suigery will publish a special number in honor of James Eving 

In the school of medicine of the Umversitj' of Texas, Galveston, Texas, Harr 3 
L Klotz has become adjunct professor of pathologj 

Waldemar Haffkine, pioneer bacteriologist, born in Odessa of Jewish parents 
and best known tor his inoculations against cholera and plague, has died at the 
age of 70 He was Pasteur’s assistant when he was invited to India, in 1893, 
to dense methods for tlie pretention of cholera The laboratory in which he 
w orked in Bombay is now called the Haffkine Institute Since 1915 he had lived in 
Pans 

Beatrice C Seegal has been made assistant professor of bacteriologj’^ in 
Columbia Unnersity 

Eustace L Benjamin has been appointed assistant professor and Takejiro Matsui 
research fellow' in the department of patholog 3 in the Loj'ola Universitj' School 
ot iledicine, Chicago 

Tohn H Fisher is now professor of bacteriologj in the Unnersity of Western 
Ontario 

Karl Landsteiner, member of the Rockefeller Institute for Medical Research 
since 1922, has been aw'arded the Nobel prize in medicine for his discovery' of the 
human blood groups and for his contributions to the study of fundamental problems 
in relation to immunity Dr Landsteiner discovered the human blood grouping 
about thirty years ago, when he was an assistant in the pathologic-anatomic 
institute of the University of Vienna, under Anton Weichselbaum 

Alan Gregg has been appointed to succeed the late Richard M Pearce, Jr , 
as director for the medical sciences of the Rockefeller Foundation Dr Gregg, 
who will assume his new' duties on Jan 1, 1931, has directed the European work 
of the Foundation in the medical sciences since 1925 

A New Journal in the Field of Pathology — Beginning m January, 1931, 
the American Society of Clinical Pathologists will publish bimonthly' the Aineiican 
Touiual of Cluneal Pathology under tlie editorship of Thomas B Magath, assisted 
by an advisorv' board The new' journal w'lll contain papers on all phases of 
so-called clinical pathology and related subjects, including technical methods 

Society News — ^The Oregon Pathological Society has been organized in Port- 
land, Ore , w ith Frank R Menne as president and V^arren H Hunter as secretary' 

The next annual meeting of the Federation of American Societies for Experi- 
mental Biology will be held in Montreal, Canada, on April 8 to 11, 1931 The 
secretarv is Hov\ard B Lewis, Uriversity' of Michigan, Ann Arbor, Mich 

The thirty-first annual meeting of the American Association of Pathologists 
and Bacteriologists will be held at Western Reserve Unnersity, Clev'eland, on 
April 2 and 3, 1931 The special topic will be “Disease of the Liver, Exclusive 
ot Tumors,” which is to be presented by F B Mallory and G H Whipple 



Abstracts from Current Literature 


Experimental Pathology and Pathologic Physiology 

Normal XjRixr Sugar i\ Cistoscopic Examinations Russell Richardson 
and Ruth S Biiier, Am J 1^1 Sc 180 171, 1930 

Specimens of normal urine obtained by meteral catheleriration usually show 
approMinatelj equal amounts of sugai fiom the two kidneys in the absence of 
anj disease that damages the efficiency of cither kidney When a kidney is 
badly damaged, the sugai is much deci eased compared with that from the normal 
kidney An increased seciction of sugai may accompany apparently temporary 
damage, which is deinonstiablc bj decreased results in phenolsulphonphthalein 
tests A slight reduction in functional efficiency may be evident onl} when the 
kidneys arc forced to excrete sugai at a higher concentration, as following a 
meal The damaged kidne} cannot excrete urine of as high sugar content as 
Its fellon \uTiioRs' Summary 


Diabetic Ketosis vxd Functional Rlnal IxsunicicxcY A F Coburn, 
Am J ll Sc 180 178, 1930 

In the alleMation of acute ketosis, urinary excretion of acetone bodies is of 
perhaps greater importance than their oxidation It has been repeatedly demon- 
strated in the group of patients presented that ketonemia may exist in absence of 
ketonuria This condition appears at times to precede anuria and should be 
regarded as a warning to the physician The development of anuria greatly 
jeopardizes the rccoierv of a patient with seicre ketosis Intravenous fluid has 
been of far greater value in causing excretion of ketone bodies and in correcting 
anuria than fluid administered bv other routes Recovery from severe ketosis 
may depend largely on the rapidity \Mth which acetone bodies are excreted by 
the kidney, and may be prccentcd bj the de\clopment of functional renal 
insufficiency Author’s Summary 

Leukopenia Resembling Agiuvnulocntosis with Recovery William P 
Thompson, Am J M Sc 180 232, 1930 

Seven cases are presented, of an acute, transient, infectious disease associated 
with high fever, low pulse rate, enlargement of the lymph nodes, leukopenia, 
relative agranulocytosis, the late appearance of queer whitish spots on the 
posterior pharyngeal wall and prompt, complete recovery The etiology is 
unknown The cases represent another variant in the group of infections 
associated with the agranulocytic type of blood picture /author’s Summary 

The Etiologic Relationship or Achylia Gastrica to Pernicious 
Anemia W B Castle, W C Townsend and C W Heath, Am J 
M Sc 180 305, 1930 

The active constituent of the gastric contents of the normal human stomach 
during fasting is in all probability secreted by the mucosa of the stomach and 
is not detectably present in normal saliva or duodenal contents free from gastric 
juice, or in the secretions of any portion of the gastro-mtestmal tract of the 
patients with pernicious anemia, this substance is probably organic, thermolabile, 
possibly enzymic and capable of interaction with protein or closely related sub- 
stances m neutral solution, resulting m the production of material having, when 
administered to patients with pernicious anemia, a marked hematopoietic effect 
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It an enzjme, it is certainlj' not pepsin, its properties, as thus far determined, 
are onlj' in certain respects similar to those of renin The lack of this particular 
propertj of the gastric contents m pernicious anemia is probably the essential 
detect leading to the development ot the disease, through a failure of the normal 
reaction, occurring in these experiments with beef muscle proteins and normal 
human gastric juice 

It IS also concluded that the existing tests for hjdrochloric acid and pepsin 
of tlie gastric juice are not necessarilj' of value in determining the presence or 
absence of the intrinsic factor essential to the reactions between normal human 
gastric ju ce and beef muscle described in these papers 

AbST1C.\CT of ATjTHORS’ Su’\rMAR\ 

The Production of Hvpertrophic Arthritis b\ Interference with the 
Blood Supply A D GoLDH'irT, L M Wright and R Pemberton, 
Am J AI Sc 180 386, 1930 

Experiments are reported in which the phenomena of arthritis, chief! j’' of the 
hjpertrophic rarietj", were brought about m the region of the patella m dogs 
by ligation of the blood supph to the patella Control experiments in w'hich an 
amount of silk ligature equal to that used in the original experiments w'as placed 
around the patella, follow'ing on an otherwise essentiaih' identical operation, failed 
to produce anj”^ orergrowth after a comparable lapse of time Analjses of the 
overgrowth and of the original patella gning rise to the overgrowth show that 
the percentage of magnesium in the overgrowth was higher than that in the 
control tissues The iiwolvement of the mineral metabolism m the region affected 
IS thus clearly indicated These experiments are m entire consonance with those 
armed at, following a different line of reasoning, by Wollenberg, and indicate 
beyond any reasonable doubt that disturbance of the blood supply must henceforth 
be regarded as one of the factors capable of producing arthritic change Taken 
in conjunction wnth other work referred to earlj' in the present text, these experi- 
ments afford strong eiidence that interference with the blood supph, probably 
in the nature of vasoconstriction, constitutes at least a part, probably a large part, 
of the underljmg phjsiologic disturbance productive of the phenomena of chronic 
arthritis, especialh the h^pertrophlc tjpe as encountered in human beings 

Authors’ Summari 

Physiologic Action of the Venom of the Honeybee H E Essex, 
J IiIarkow itz and F C ^Iaxn, Am J Physiol 94 209, 1930 

The intraYenous injection of the Y'enom of the honej bee. Apis mclUjeia, into 
dogs and rabbits caused reactions closely resembling those described for rattle- 
snake venom — a rapid fall of blood pressure, diminution of renal Yolume, increased 
Yolume of the extremities and marked hemolysis Yvith greatly increased Y'olume 
of the erj'throcjdes The skin reaction folloYvmg its mtradermal injection Yvas 
likeYVise practicallj" identical YYith that following injection of rattlesnake Y^enom, 
and further similarity to this Y'erom and to histamine YYas shoYYii bj maximal 
contraction of perfused uterus of a Yurgin guinea-pig and by occlusive bronchial 
spasm after its intraYenous injection into guinea-pigs ^ 


Chemistry yxd Metabolisyi in Experimental Yellow^ Fey^er in AIacycus 
Rhesus Monkeys A Maurice Wakeyian and Clare A AIorrell, Arch 
Int Med 46 290, 1930 

Determinations of total nonprotem nitrogen and the mdiYidual nonprotein 
nitrogenous components (urea, amino-acid, ammonia, uric acid and creatinine) 
haYe been made on tlie blood of normal monkeys (Alacacus Htesus) and similar 
animals YYitli experimental jelloYV ferer Uric acid, creatinine, rest nitrogen and 
ammonia are not constantly altered, although in the terminal stages of the 
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<liscasc, creatinine and rest nitrogen usuallj rise to a variable extent The con- 
stituents chiefly afTected are urea and annno-acids Amino-acid nitrogen rises 
rapidlv in the terminal stages of the disease, urea nitrogen ma> rise, but some- 
times remains constant or falls In any case, ammo-acid increases proportionate!} 
far moie, and urea far less, than total nonprotem nitrogen — evidence that the 
jKivvcr of the liv'cr to dcaminirc annno-acids and to produce urea is greatl} 
impaired or destroved Tins fnnction.d derangement becomes apparent onlv 


<!iirmg the last hours of life 


Althors’ SXjVIMARV 


PvTAL IIlmax Ax vi’itv I act rc Shock Tissi G M Blkiowa and IvIrxdel 
T vcoBi, Arch Int IMcd 46 306 1930 


A case of fatal anapln hctic shock after a single injection of diphtheria anti- 
toxin IS reported 1 he pathologic anatomv is described, consisting chiefly of 
acute pnlmonarv cmphvsema, dilatation of the right side of the heart, general 
venous stasis and visceral congestion the left side of the heart was contracted 
and empty Microscopicallv, the changes consisted chicflv of thickening of the 
arteriolar wall, espcciallv m the lungs These anatomie changes are presented 
as corroborative morphologic evidence to substantiate the experimental work on 
■the pathogenesis of fatal aiiaphv lactic shock rev icw cd 3 his consisted chiefly m 
•overfilling of the lungs, which remained distended a drop m the peripheral blood 
pressure with a concomitant ri'-c m the pnlmonarv arterial pressure, a progressive 
weakening of cardiac contraction and a slowing and final stopping of the heart, 
with the right auricle and ventricle in diastole and verv much dilated The cases 
ot anaphv lactic shock which came to autopsv are reviewed m detail Doubt is 


cast on the role of the thvmus tn such cases 


\i ruoRs’ St MvrvRv 


The Cause or Ueatii Fort owing Rvrtuiv inn Torvr Loss or Paxcreatic 
Joicn R Elmax and A. F IIvkimaxx \rch Surg 20 333, 1930 

Using a method that permitted sterile collection of the entire tw'^entj -four 
liour secretion of the pancreas of the dog, the authors tound that death occurred 
Tapidl}, generallv in about eight dajs Examination of the blood revealed rapidlv 
progressive and severe acidosis This was particularh so m those animals that 
-did not vomit, but if the vomiting was considerable, there was much loss of 
gastric secretion, and alkalosis sunervened The dogs could be kept alive with 
•dail} injections of Ringer’s solution The most important factor in the rapidly 
datal outcome was the sevc’-e dehydration Exzer 


The Cause or Death ix Uncovipeicated High Ixtestixal Obstructiox* 
J C White and F A Flxder, Arch Surg 20 897, 1930 

Complete intestinal obstruction was performed in dogs bj severing the small 
intestine 12 inches (30 48 cm) below the pvloriis A catheter was placed m the 
lower segment The vomitus was collected and injected into the lower bowel, 
diluted with water Later, dextrose was added In spite of the high obstruction, 
the animals remained m good condition for an entire month There was, how- 
ever, loss of weight The nonprotem nitrogen remained practically stationarj, 
but the blood chlorides revealed a reduction, which developed rather slowly In 
the untreated dogs, this reduction would have taken place m from three to five 
days The animals were killed after one month The experiment pointed out 
that an animal can be kept alive if the loss of secretion from the upper bovv^el 
2nd stomach is prevented by introducing it again into the intestinal circulation 
In their conclusion, the authors point out that it is probably unlikely that a toxin 
formed m the obstructed intestine can be absorbed bj the mucous membrane if 
the blood supply is maintained The fact that salt solution would neutralize the 
toxin likewise is disputed, because the animals received no salt from outside 
sources and still became considerably dechlorinated at the end of the month 
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There was a proportionate loss of salts from the tissues corresponding to that 
from the blood The nonprotein nitrogen of the blood remained stationary, indi- 
cating that there Avas no destruction of tissue protein The authors conclude that 
death in uncomplicated high obstruction is due mainly to loss of salts and water 

in the gastroduodenal secretions -.t t- 

N Enzer 

The RESPO^SE of Plasma Water and Electrolates to Elea’^atiom of 
Body Teaiperature Rustim McIntosh, Laslo Kajdi and Dorotha 
Meeker, Bull Johns Hopkins Hosp 47 61, 1930 

By simultaneous determination in rabbits of the A'^olume of the blood and of 
the plasma and of the concentrations of the total fixed base, chloride and bicar- 
bonate of the serum, it has been possible to study the movement ot Avater and 
electrolytes into and out of the circulation in response to eleAations of the tem- 
perature of the body FeA^er Avas produced in a A'ariety of Avays — by intraperi- 
toneal injection of tAvo different vaccines, by intraAenous injection of a vaccine 
and by irradiation of the animals AAuth an electric lamp — and AVith all the metliods, 
an increase in the volume of the circulating blood Avas brought about, varjung 
only in degree roughly parallel to the change in temperature Fever caused 
essentially no constant immediate change in the circulating cell a olume , the 
increase pertained to the plasma fraction It caused iiiA'ariably a diminution in 
the serum concentration of bicarbonate, usually a diminution of the concentration 
of total base, and sometimes a diminution, but moie often an eleA'ation, of serum 
chloride concentration The increase in the volume of the plasma, however, repre- 
sented an influx into the circulation of Avater and electrolyte of such degree that 
the total amount of circulating electroh'tes was increased over the level existing 
prior to the eleAation of the body temperature Usually, the total amount of 
circulating bicarbonate Avas diminished during feAcr, but this Avas not invanabh 
the case At tnese times calculations of the composition of the fluid entering the 
circulation suggested that it was draA\m from reservoirs of intercellular fluid, and 
this hypothesis Avas strengthened by the vigorous response of one animal in Avhich 
the store of subcutaneous fluid had been reinforced by hypodermoclysis of normal 
salt solution These calculations also suggested that the fluid entering the circu- 
lation might at times have a concentration of electrolytes loAAer than that of 
normal plasma or of intercellular fluid, AAhicli may be offered as a possible 
explanation of the loAvenng of the chloride concentration of the plasma often 
found m pneumonia and other infections The data obtained afford an approxi- 
mate estimate of normal standards ot total base, chloride and bicarbonate in 
the circulating plasma of rabbits Authors’ Summary 


The Oxagen Relationships of Uaibilical Cord Blood at Birth 
Nicholson J Eastaian, Bull Johns Hopkins Hosp 47 21, 1930 

The oxAgen relationships of fetal blood, both in utero and at birth, differ 
AAidely from those of maternal blood The principal characteristics of fetal blood 
m its relation to oxygen are the high capacity, the Ioav arterial content, the 
Aery Ioav Aenous content and, as a result of these three factors, an extremely high 
capillary unsaturation The greatest difference betAveen fetal and maternal blood 
m relation to oxygen is found in the mean capillary unsaturation, AA'hich m fetal 
blood at birth is three times, and in utero more than tAvice, that of adult blood 
The Aery' high unsaturation of fetal blood in respect to oxygen indicates that 
the full term fetus m utero exists normally m a state of cyanosis The evidence 
suggests that the high oxygen capacity, or hemoglobin content, of fetal blood is 
an adaptiAe or “acclimatizat'on” phenomenon due to the low oxy'gen tension to 
AAhich the fetal blood in the aiIIous capillaries is subjected, a tension that is 
estimated as being less than 40 mm of mercurA VieAA'ed by adult standards, the 
blood reaching the fetal tissues is Ioav in oxygen, but for the needs of the fetal 
organism it is eAidently adequate Author’s Slmmara 
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Response of Blood Gl^n'idine Base Concentr\tiox in Xor'slvl Indi- 
viduals AND IN- Patients vitii Luer In jura to the Ingestion or 
Methyl Guanidine Sulphate R McL Ellsworth, Bull Johns Hopkins 
Hosp 47-106, 1930 

The administration of 200 mg ot metlijl guanidine sulphate bj mouth did not 
produce in normal persons a rise of blood guanidine base concentration in lour 
hours In eight cases ot diffuse injurj of the luer, the initial blood guanidine 
base was slightlj eleAated, and ingestion of die amount of guanidine salt stated 
produced a conspicuous rise of guanidine in the blood Obser\ations of blood 
guanidine base in the manner suggested ma> pro\e to be of assistance in detecting 
injurj of the luer Authors Summara 

DiSAPPE AR.ANCE OF DIABETES MeLLITLS DuRING THE DEAELOPMENT OF 
Cirrhosis or the Liaer Tames Bordlea, III, Bull Johns Hopkins Hosp 
47 113, 1930 

A case is reported in which seierc and long-standing diabetes mellitus cleared 
up as portal cirrhosis of the luer de\ eloped Attention is called to seieral similar 
cases reported in the literature Cases of this nature are apparentl}' rare, and 
the eNperience of others has shown that portal cirrhosis of tlic luer does not 
usualh CNcrt such an ameliorating effect on diabetes mellitus 

Author’s Slmmara 


Cortical Insufficienca of Adrenals Otto Saphir and H F Bins- 
w anger, jama 95 1007, 1930 


A clinical and pathologic studj. of Iaao cases of suprarenal cortical insufficieiiCA 
A' as made One case, clmicallj diagnosed as Addisons disease, shoAAcd changes 
AAhich histological 1} are similar to the ones lound in c> toxic contraction of the 
suprarenals (KoAacs) An analjsis of this case rcAealed that the blood pressure 
reached 106 sjstolic and 78 diastolic, and that the asthenia deA eloped onh shortlj 
before the patient died A possible clinical differentiation between Addisons dis- 
ease and cortical insufficiencj of the suprarenals maj be made The second case, 
in AAhich death occurred shortK after an appendectom) , shoAAcd similar lesions, 
but much less marked The-'e were seAe»'e degeneratue changes throughout 
regenerated cortical cells Clinicalh, tlie onl> sjmptom that could be referred to 
suprarenal lesions AAas a diffuse pigmentation of long duration The sudden 
death of the patient was attributed to an acute incompetence of the regenerated 


cortical cells follo\» ing the operation 


Authors’ Suhilara' 


Fixation of Foreign* Protein at Site of Inflammation- Yala Menkin, 
J Exper ^led 52 201, 1930 

Foreign protein, such as horse serum, injected into an inflamed peritoneal 
caAitj, x>enetrates into the blood stream less rapidli than when introduced into 
the normal caAity Foreign protein injected into a cutaneous mflammatorj area 
IS held in situ for a longer period than Ashen injected into an inflamed peritoneal 
caAitA Foreign protein introduced into the circulating blood stream accumulates 
in an inflamed area, AAhere it is found in greater concentration than in normal 
tissue Accumulation of foreign protein at the site of inflammation explains the 
phenomenon of local anaphjlaxis described by Auer m rabbits sensitized to horse 
serum The antigen accumulating in the mflamed ear reacts AAith antibodi, 
intensifies a preexisting mflammatorj reaction and produces necrosis ot the ear 

Author’s Summara- 
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The Inflxjence of Ultra-Violet Radiation on the V' eight of Adult 
RjVbbits, Normal \nd Siphilitic Almn R Harnes, J Exper Med 
52 253, 1930 


Normal rabbits living in total darkness and exposed to ultraviolet radiation at 
regular intervals showed a more rapid rate of increase in w^eight than animals 
living under the same condition wuthout treatment by ultraviolet rays, but after 
an initial period of rapid increase, the irradiated animals maintained a low'er body 
weight than those living in the dark Under the same conditions, animals inocu- 
lated wuth Spu ochaeta pallida and exposed to ultraviolet light maintained a lower 
weight than the corresponding control groups living in total darkness Further- 
more, the mortality from pneumonic infection was found to be greater in animals 
exposed to ultraMolet radiation than in those living entirelj in the dark It is 
e\ident, therefore, that, under the conditions given, ultraviolet radiation is detri- 


mental rather than beneficial 


Author’s Summary 


A- Avitaminosis in Chickfns O Seifried, J Exper Med 52 519 and 533, 
1930 


The principal tissue changes in the respiratori^ tract of chickens caused by a 
vitamin A deficiencj’^ m the food are, first, atrophy and degeneration of the 
epithelium of the lining mucous membrane, as well as of the epithelium of the 
mucous membrane glands This process is followed or accompanied by replace- 
ment or substitution of the degenerating original epithelium of these parts by a 
squamous stratified keratimzing epithelium This newly formed epithelium 
develops from the primitiv'e columnar epithelium and divides and grows rapidly 
The process appears to be one of substitution rather than of metaplasia, and 
resembles the normal keratimzation of the skin or even more closely the incom- 
plete keratinization of the mucous membranes (e g , the esophagus or certain 
parts of the tongue of the chicken) In this connection, changes are described 
which not only afford an interesting nsight into the complicated mechanism of 
keratimzation, but also show probable relations betw'een keratinization and the 
development of Guarnieri’s inclusion bodies Balloon and reticular degeneration 
of the upper lavers of the new' stratified epithelium is frequently observed All 
parts of the respiratorj tract are about equally involved in the process, and the 
olfactory region as well, so that the sense of smell mav be lost The lesions, 
which first take place on the surface epithelium and then m the glands, show' onh 
minor differences The protective mechanism inherent in the mucous membranes 
of the entire respirator} tract is seriouslv damaged, or even entirely destroyed, 
by the degeneration of the ciliated cells at the surface and the lack of secretion 
w'lth bactericidal properties Secondary infections are frequently found, and nasal 
discharge and various kinds of inflammatory processes are common, including 
purulent ones, especially in the upper part of the respiratory tract, communicating 
sinuses, e}es and trachea Ihe development of the characteristic histologic process 
IS not dependent on the presence of these infections, since it also takes place in 
the absence of infection The specific histologic lesions make it possible to 
differentiate betw'een A-avitaminosis and some infectious diseases of the respira- 


tor} tract 


Author’s Summary 


The Plvcfntal Transmission or Foreign Proteins in Rabbits Frances 
E Holford, j Immunol 19 177, 1930 

Horse hemoglobin has not been found to pass the rabbit placenta Egg 
albumin, horse or beef serum, the pseudoglobin fraction of beef serum and the 
globulin fraction of horse serum, injected into pregnant rabbits near term, have, 
on the other hand in a number of instances been found to pass the placental 
barrier m quantit} sufficient for demonstration m the serum of tlie fetus It is 
suggested that this fact may be of significance in the further investigation and 
explanation of certain phenomena of modified resistance m other species, including 
man, which are likewise supplied w'lth the hemochorialis t}pe of placenta 

Author’s Summarv 
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The I^’rL^JE^cE or Cryptorchidism and of Castration on Body-Weight, 
Fat Deposition, the Senuyl and Endocrine Organs of Male Rats 
V Korenchevsky, J Path & Bact 33 607, 1930 

The seminiferous cells secrete hormones that stimulate metabolism and the 
thjroid gland Lej dig’s cells produce hormones that are necessary for the 
normal growth and deYclopment of the adrenals and the hjpophysis Hormones 
stimulating tlie sexual organs are produced by both tlie seminiferous and tlie 
Le 3 'dig cells The deielopnient of the sexual organs is influenced bi the testicular 
hormones in correlation Y\ith (or through) the endocrine glands, namely, the 
hormones of Lej dig’s cells with the Inpophjsis and the adrenals, the hormones 
of tlie seminiferous cells Y\ith the tlnroid The present data are not sufficient 
for the elucidation of the possible endocrine function of the Sertoli cells 

Althor’s Slmmary 

Experimental Cryptorchidism or Pigs V Korenciiey^sky, J Path & 
Bact 33 683, 1930 

Two domestic pigs were made cryptorcliid and compared wuth tw'O castrated 
Utter mates The final w'eight of the crj'^ptorchid pigs w’as greater than that of 
the castrated pigs b 3 13 2 per cent The amount of retroperitoneal fat, but not 
tliat of subcutaneous fat, was slightly increased in cr 3 ptorchid pigs The cr 3 p- 
torchid pigs looked more liairv than the castrates Histologicalh , in the cryp- 
torchid testes the seminiferous tissue seemed to haie disappeared, the Sertoli’s 
cells were normal, while the hyperplasia of Lc 3 dig’s cells was greater than in 
an 3 other species of animals made cryptorchid Author’s Summary' 


The Irradiation of the Blood in Vitro Albert Eidinow, J Path & 
Bact 33 769, 1930 

The irradiation of the blood m Y'ltro with ra 3 S emitted 63 a quart? inercur 3 
\apor lamp (infra-red- 2,200 angstrom units) produces hemol 3 sis of red cor- 
puscles, destruction of leukoc 3 tes, alteration of hemoglobin into methemoglobin 
alteration in fibrinogen and tissue kinase, delay of coagulation, and destruction 
of hemolysins, complement, amboceptors and agglutinins present in the blood 
serum The intravenous injection of “irradiated blood” (infra-red-2,200 angstrom 
units) increases the hemobactericidal power for from one to three hours alter 
injection, and increases the total number of leukoc 3 des per cubic centimeter The 
effect is due to the irradiation of the blood corpuscles, since “irradiated serum” 
and “irradiated lipoids” have no effect The intravenous injection of Yvashed 
blood corpuscles sensitized wuth eosin and exposed to visible ra 3 S has a similar 
action to that of defibnnated blood irradiated with rays shorter than 3,300 
angstrom units The intraYenous injection of from 10 to 20 cc of defibnnated 
blood intensi\el 3 ’' irradiated (eighteen hours) is toxic to rabbits and causes death 
by intraYascular clotting In this respect the action is similar to that of the 
C 3 totoxins and other endothelial cell poisons Author’s Summary 


Water Metabolism in Skin Diseases J K Mayr, Munchen med Wchnschr 
77 1089, 1930 

Water elimination in dermatitis is of considerable extent, and exudation is shifted 
from renal to extrarenal There is only an apparent retention of sodium chloride 
in pemphigus, because the excretion of salt also is shifted from renal to extrarenal 

Author’s Summary 

Local Tissue Response ro Irritants in Acute Diseases of Childhood 
J Becker, Ztschr f d ges exper Med 71 621, 1930 

During the course of larious acute diseases in children, blisters Yvere produced 
in the skin by means of cantharides plasters, and the contents aspirated at intenals 
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for stud} In all cases, the nonspecific reaction in the skin was found to reflect 
the variations from time to time in the degree of defense preparedness of the 
organism in general Obser^atlons made during comalescence from pneumonia 
indicated a marked increase in sensitivity of the defense mechanism, which would 
explain why even minor infections during that period often cause severe reactions 
with clinical symptoms The complications of pneumonia in childhood may be due 
to an allergic state caused bv the increased sensitivity of the defense mechanism 

Pearl Zeek 


Cholesterol IMetabolism A Gaal, Ztschr f d ges exper Med 71 690, 
1930 

An attempt was made to determine the origin of urinary cholesterol and the 
role of the kidneys m cholesterol metabolism Cholesterol was not detected in the 
urine from healthy kidneys even when there was disturbance of cholesterol 
metabolism m the organism In many renal diseases, cholesterol was found in the 
urine, in large quantities in cases of nephrosis, but in small amounts in nephritis 
and malignant sclerosis The quantity was not influenced by the alimentary intake 
of cholesterol The kidnei s appeared to play no active role in cholesterol 

Pearl Zeek 


BaS'VL Metabolism and the Specific Dtxamic Action of Protein in 
DIA.BETES Mellitus A W Elmer, L Ptaszek and M Scheps, Ztschr 
f d ges exper Med 71 722, 1930 

In the majoritv of diabetic patients the rate of the basal metabolism \vas found 
to be normal An increase of over + 20 per cent occurred only in cases com- 
plicated b} a th}roid toxicosis, and ivas no key to the seventy of the diabetes 
and could not be attributed to any of the diabetic disturbances The specific 
d}naniic action of protein ivas usually normal or subnormal The administration 
of insulin had a varying effect on the rate of the basal metabolism, but rarely 
lowered it Insulin regularly tended to bring the specific dynamic action of 
protein toward the normal PFiT?T 7 ffk 


Kolpokeratose, a Test for Vita.min A W Hohiaveg and M Dohrn, 
Ztschr f d ges exper kled 71 762, 1930 


When castrated female rats are fed on a diet free from vitamin A, cornified 
epitliehum, called kolpokeratose, appears in the \aginal mucosa, wdiich promptly 
disappears when vitamin A is added to the diet Pearl Zeek 


Function \L Test of the Reticulo-Endothelial Ststem Y Takeda, 
Tap J Exper Med 8 399, 1930 

The Iner excretion paralleled the disappearance of the d}e from the blood 
stream No critical disappearance of the d\e occurred as claimed by Adler and 
Reimann 


Pathologic Anatomy 

Vise \LizATiox of the Esophagus in the Differentiation of Hl\rt 
Lesions Leo G Rigler, Am Heart J 5 574, 1930 

Four cases are described, with autopsy reports on three of them, in which 
diagnosis before death was aided by Msualizing the esophagus In mitral disease, 
the esophagus was compressed by the enlarged left ventricle and displaced pos- 
teriori} In enlargement limited to the right side of the heart, the esophagus 
was not displaced In absence of the interauricular septum accompanied by mitral 
disease, the displacement was much less than with mitral disease alone 

Pearl Zeek 
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Lipoid Histioc\ rosis (XIEMA^^’s Dise\ce) J\mes :M Bvt'i, Am J Dis 
Child 39 573, 1930 

The siKteenlh recorded case o£ thi*? disease with clinical and pathologic obser- 
rations is discussed Outstanding features m this, as in prciious ca^es, were the 
alterations in the circulating leukoextes and the changes in the central nerxous 
sxstem seen at necropsx The leukoextes showed striking xacuolization, and 
manx clasmatoex tes were present, m the peripheral circulation Ihe ganglion 
cells throughout the central nerxous sxstem vere markedlx swollen and x'acuolated 

J X Patterson 

Dlbois' Seqeestrx or the Tinxius Gi<xnd or Xon«x philitic Origin E L 
Benjamin, Am J Dis Child 39 586, 1930 

!^fost of the Dubois sequestra prcMouslx reported xxere associated xxith sjphi- 
htic changes in other organs, such as osteochondritis, pneumonia alba or inter- 
stitial hepatitis In this instance the»-e xxere no such changes In addition, the 
historx d’d not shwx anx exidences of a sxphihtic infection of the mother She 
had two normal children, and her Wassermann reaction was negative The 
structure oi the thxmus gland was masked bj hemorrhagic extraxasation, m’ elo- 
poiesis, increase in the reticulum cells and the absence ot Hassall’s corpuscles 
Dubois’ sequestra, therefore^ cannot alxxaxs be considered as pathognomonic of 
congenital sxphilis As to the etiologx ot the thxmic sequestra in the present 
case, an intra-utenne intoxication, possiblx associated in some manner xxith the 
tlixTotoxicosis of the graxid mother, as evidenced bx the purpura hemorrhagica, 
IS suggested Aethor s SemmaRx 


Chronic Sgbdepal Hem vToma in Infxxts Dxxid Shlrv ood. Am J Dis 
Child 39 980, 1930 

A comprehensive review of the literature on chronic subdural hematoma, more 
commonlv called pachv meningit s interna hemorrhagica, is presented The anat- 
omv, pathologv and etiologx arc discussea m detail Xine cases of this condition 
are presented one of v Inch came to autopsx The diagnosis in the other cases 
was confirmed bv subdural taps This condition should be thought oi in everx 
case in v hich there are conx ulsions and enlargement of the head The prognosis 
IS good It the evst is drained and it no intercurrent infection takes place Sequelae 
occur in a high percentage of cases y v p 


Arteriosclerosis in the Yolng Diabetic Patient H Clare ShepxARdson, 
Arch Int ^^led 45 674, 1930 

A group of fiftv diabetic patients who had had the disease for at least five 
vears and x«ho vere under 40 xears of age was studied to determine the incidence 
of arteriosclerosis as evidenced bv the ’'oentgen rax The pathogenesis of vascular 
disease occurring so commonlj m diabetes was also inx'estigated The average age 
of the entire group was 23 4 xears, and the average duration of the disease v as 
6 9 xears Eighteen cases, or 36 per cent, gave roentgenologic evidence of vascular 
sclerosis The data obtamed in this investigation are summarized in six tables 
Xeither the seventy of the disease nor the presence of associated pathologic 
changes, with the possible exception of tuberculosis, can be considered as a patho- 
genic factor in the development of arteriosclerosis in diabetes The duration of 
the disease is important only because the causative factor must act over a reason- 
able period of time before its effects are manifest The average values of blood 
cholesterol found in this group vere markedlj lower than those heretofore obtained, 
and, paralleling the reduction of lipemia, the incidence of arteriosclerosis was 
found to be greatlx reduced The definite lessening of the intensit: of the damage 
resulting from prolonged ejposure to diabetes, con'cquent on the addition ot 
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insulin to diabetic therapj-, has resulted in a marked lowering of the average blood 
lipid content The parallel reduction in the incidence of arteriosclerosis apparently 
necessitates the assumption that altered fat metabolism is the morbific factor in 
the de\elopment of tascular disease in association with diabetes melhtus 

Author’s 

Lipoid Nephrosis of U^DSUAL Duration- Wilhelm Ehrich, Arch Int Aled 
45 749, 1930 

A case of genuine lipoid nephrosis has been reported in uhich the conditions 
lasted for about seienteen jears and showed clmicalh, as well as anatomicallj , 
all tlie signs of this disease Set era! questions concerning hpoid nephrosis hate 
been discussed As at autopsy the kidne 3 s were still much enlarged, it seems 
to be doubtful tthether true lipoid nephrosis leads to contracted kidne}s 

Author’s Summary 

Occlusion of the Aqueduct of Stutius Walter D Sheldon, Harrv L 
PtRKERand James W Kernohan, Arch Neurol & Psjxhiat 23 1183, 1930 

In ttto cases, occlusion of tlie stltnan aqueduct ttas due to proliferation of 
the subependtmal glia, ttithout increase m nuclear elements, but with increase 
of the fibnllarj portions of tlie glia, some areas showed edema of the glia around 
the aqueduct and an apparentlj normal choroid plexus Inflammatorj phenomena 
in the brain, epend 3 ma or meninges ttere absent The epend 3 "mal changes 
resembled here such as are seen around the central canal of the spinal cord 

In tMO cases, +he occlusion Mas caused 63 minute glial tumors (astroblastoma 
and spongioblastoma), Mhile in Lvo other cases the lesion \Yas not confined to the 
aqueduct but was widespread, imohmg remote regions of the brain Here belong 
cases of chronic or subacute epend 3 mitis in which the epend 3 ma of the entire 
lentricular S 3 stem is affected, including the subepend 3 mal tissue In all the cases 
studied, an internal 113 drocephalus w'as marked A clinical diagnosis was not alwa 3 S 
possible Eien an anatomic diagnosis could be made onb after a careful stud 3 , 
tor the changes were sometimes minute, while the clinical manifestations Avere 

pronounced George B Hassix 


Intracerebral Calculi Richard C Bucklea, Arch Neurol & Ps3chiat 
23 1203, 1930 


The patient, aged 44 at the time ot deatii, had been suffering for tw ent3 -tliree 
3 ears from periodic attacks of general weakness and inabilit3' to w'alk, mental 
anxiet3, u-ascular h3 pertension and epileptic attacks The latter, numbering from 
one to fiAe a 3 ear, dominated the clinical picture and A\ere preceded b3’^ muscular 
tAAitchmgs m the loAAcr part of the left leg Roentgenograms shoAved tAVO calculi 
m tlie right cerebral hemisphere, a entriculograph3 re\ealed normal Acntncles 
Deatli occurred suddenh, caused, as the necrops3 shoAAed, b3' a hemorrhage (3 cm 
m diameter) m the right cerebellar dentate nucleus, one smaller focus Avas found 
m the basilar portion of the right side of the pons The stones Avere located m 
the right subcorteN, near the Aialls of the right lateral Aentricle, one in the 
irontopanetal area, just aboAe the corpus callosum, the other near the AAall of 
the occipital horn The larger stone la3 A\ithin a caAit3" the A\alls of Avhich 
consisted 01 connectue tissue bordered outside 63 proliferated astrocjtes The 
blood Aessels, except for two small lessels m the pons, and the meninges, A\ere 
normal 

The autlior considers the calculi to hai’e been the result of deposits of lime 
salts 111 an old focus of hemorrhage or degeneration, he does not hold them 
responsible for the clinical manifestations A\hich thus could hardl3' haAC been 


benefited bi their remoAal 


George B Hassix 
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Acmr S\ccuL\TioN or THE Uterus W Fi eichi k Sii \\\ , J Obst & Gmi^c 
Bnt Einp 37 72, 1930 

Fletcher reports a case of uterine sacculation occuinng in the fundus between 
the fallopian tubes The patient picscnted svniptoms of lliiec months’ pregnanci 
plus a cystic tumor extending aboie the uterus to the umbilicus The sacculated 
caMtj contained the fetus and ainniotic waters, and the uterus proper the placenta 
Fletcher believes that the sacculation occuis at the point of union of the two 
l^fullcrian ducts, which represents a weak spot Onh three other cases of this 
sort of sacculation aie reported in the literature , t 


Chemical Stimulation or Etitiiliial Ceils in Lungs J S Young, T 
Path & Bact 33 363, 1930 


Actne proliferation in the epithelial cells lining the marginal aheoli of the 
lung of the rabbit can be produced bv the intrapleural injection of solutions of 
Aarious electrolytes The epithelial reaction is determined almost cxchisivelj bi 
the nature of the cation, the anion placing a negligible part The alkali metals, 
lithium, sodium and potassium, and the alkaline earth metals, magnesium, calcium 
and strontium, arc eftectue onh in rclatneh sliong solution, ranging from three- 
fourths normal to tenth normal , the latter arc more potent than the monovalent 
senes The trnalent metals, aluminum, lanthanum and iron, arc more efficient 
than the bnalcnt metals of the preceding group, being eftectue m twentieth normal 
solution Higher conccnti ations of aluminum chloride (c g, tin cc-tw cntieths 
normal) are liable to fail in the pioduclion of lupeiplasia, owmig, it would seem, 
to the presence of an excess of the reagent The heavy metals, copper, siher, 
7mc, cadmium, mercury and lead, rclatneh weak solution, ranging from hundredth 
normal to thousandth normal occasion actne proliferation The oidcr of their 
efiicicncj — mercury > sihcr > coppci > cadmium > lead > sine — indicates that a 
periodic relationship mai exist between the biologic properties of the metals and 
their atomic weights Generally speaking and subject to ccitam modifjing 
circumstances, it is suggested that their capacity to produce prolifeiation is inverselv 
proportional to their solution pressure Each salt possesses an optimum concen- 
tration that seems to be most faiorablc to the onset of proliferation, and anv 
considerable excess of tlic reagent is liable to interfere wnth the pi ogress of the 
reaction Certain principles of plijsical chemistry are enumerated, and it is 
emphasized that a rcinarlcablc parallelism prevails betw'cen the several circumstances 
that regulate the precipitation of negatne charged colloids, on the one hand, and 
the biologic processes of epithelial hyperplasia on the other It is recalled that 
the natural adjustment of the hydrogen ion concentration of the tissue fluids in the 
living animal predisposes the colloids entering into the constitution of the cell 


membranes to assume a negative charge The significance of these obsen ations 
IS discussed, and a Inpothesis is formulated tliat a precipitation of the colloids 
of tlie cell membrane is an essential phase in the sequence of changes that culminate 


in cell division 


Author’s Summ\r\ 


Endometriomv or the Crik\l Region Lvroiexne, AfiRiix, AIichon and 
AIexssonnier Gvnee ct obst 21 97, 1930 

Endometrioma in the crural region is rare The patient, aged 41, had on the 
right side a small mass that became painfulh cnlaiged with each menstrual period 
At operation, this mass was adherent to the skin and to the femoral and internal 
saphenous aeins The mass contained tjpical endometrial-hke tissue 

A J Kob \k 

VoLiuLus or Uterine Adxexv Lolis AIichox- Gmicc ct obst 21 103, 1930 

Alichon bases his report on a studi of fiie cases three tubal, two tubo-oianan 
and one an ovarian torsion The tube or adnexal tissue imohed show'ed marked 
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circulatory disturbance with infarction or accumulation of blood There was a 
moderate plastic peritonitis The tube and ovary on the opposite side were not 
involved The resulting pain was dependent less on the degree of torsion than 
on the extent of the circulatory changes m the aftected tissue ^ j 


The Epithelial Cells of the Neurohypophvsis N Orlaxdi, Arch ital 
di anat e histol patol 1 1, 1930 

The basophil cells of the posterior lobe of the human hypophysis are described 
fully on the basis of many obsenations These cells are traced to the hj'pophyseal 
cleft and the ducts of the pars intermedia, which is regarded as an independen^^ 
structure 


Malignant LvMPHOGRfVXULOMATosis of Boxes R Matziaxi, Arch ital di 
anat e histol patol 1 31, 1930 

In the case described extensile lesions m the skeleton were due to direct 
localization and not to extension from adjacent organs 

Anomalous Coaimon Bile Duct G Filippim, Arch ital di anat e histol 
patol 1 97, 1930 

The common duct ended m the pylorus 

Malformation of Left Olfa-Ctory Bulb axd Pedlxcle E E Franco, 
Arch ital di anat e histol patol 1 105, 1930 

The left bulb and peduncle v ere replaced by a cyst containing a clear, colorless 
fluid The wall of the cyst contained glia tissue 

Sarcosporidiosis of the Heart G Scaglia, Arch ital di anat e histol 
patol 1 156, 1930 

In oxen and sheep in the slaughter house at Cagliari, sarcosporidiosis of the 
heart, especially of the bundle of His, is frequent Only about fifteen cases of 
m 3 mcardial sarcosporidiosis have been noted in man From his study of the bundle 
of His when iniaded by Sai cospoi idia the author concludes that its function 
depends on its nervous elements 

Infarction or Uterls F Lisi, Arch ital di anat e histol patol 1 250, 1930 

In an old marantic Avoman there was infarction m the posterior wall of the 
uterus due to thrombosis of the arterial branches 

Peritoneal Adhesions O Diebold, Arch f khn Chir 158 737, 1930 

Peritoneal adhesions were found in 232 of 700 necropsies Adhesions become 
more frequent as age advances, and the incidence is about the same m the sexes 
In 106 of the cases Avith adhesions, no changes were present m the viscera to 
explain their nature Of the remaining 126 adhesions, 61 were about the gall- 
bladder, 22 in the lesser pelvis, 20 in the gastric zone, 13 about the appendix 
and 10 in the duodenal area 


The Effects of Cholesterol Introduced Intravascularly G Seemann, 
Beitr z path Anat u z allg Path 83 705, 1930 

Seemann presents a study of the morphologic changes that resulted from the 
intraA’^ascular injection of colloidal cholesterol He compares these changes with the 
generalized lipoidosis that follows the feeding of cholesterol and the localized 
granuloma that follows the local injection of the substance The material used 
was a finely dispersed sol that contained 25 per cent of pure cholesterol As 
much as 20 cc of a 30 per cent dilution of the colloidal preparation could be safely 
introduced intraA ascularlj', whereas smaller doses of the usual coarsely dispersed 
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suspension of cholesterol were usually immediately fatal In acute experiments, 
three rabbits and two dogs received the material intravenously, in two rabbits the 
injection was made into the carotid and the femoral artery, respectively, and in 
one rabbit into the portal vein In chronic experiments lasting about a month, 
two rabbits received the cholesterol sol intravenously in repeated doses, the total 
dosage being 12 and 14 Gm , respectively , four rabbits were fed a mixtui e of 
cholesterol and lecithin, and one rabbit received repeated intrapentoneal injections 
of the colloidal cholesterol Following intravenous injection, the cholesterol was 
rapidly removed from the circulation by the capillaries of the lung In dogs, 
twenty hours after a single intravenous injection of cholesterol the lattei had 
already largely disappeared from the lungs and was present m the capillaries and 
bile ducts of the liver and in the Icidneys as cholesterol casts When cholesterol 
was injected into an artery or portal vein, a slight deposition of the cholesterol 
was noted in the regional capillaries, but most of the material was again removed 
by the capillaries of the lung, an observation that the author interprets as evidence 
of an elective and selective filtration on the part of the capillaries of the lung 
Repeated intravenous injections caused marked proliferative reaction on the part 
of the lung Capillary emboli of cholesterol led to an obliterating endovascuhtis 
and to proliferation of the septal tissues, resulting m foreign body granulomas 
containing cholesterol and cholesterol esters From the lungs, the cholesterol was 
removed m part by large cells, termed alveolar epithelia, that were free m the 
pulmonary alveoh In no instance did the intravascular introduction of cholesterol 
lead to generalized lipoidosis 0 ^ s^hultz 


Aleukemic Reticulosis E Uehlinger, Beitr z path Anat u z allg Path 
83 719, 1930 

Accepting Aschoff’s delimitation of the reticulo-endothehal system, the author 
presents a case that he interprets as a diffuse hyperplasia of the reticulum cells of 
that system The hyperplasia was not associated with any changes in the circu- 
lating blood that could be ascribed to the presence in the blood of the proliferated 
cells The patient was a man, aged 52, in whose case a diagnosis of tuberculosis 
of the larynx had been made two years previously Death occurred two days aftei 
his final admission to the hospital and was due to a perforated gastric ulcer and 
peritonitis The spleen was enlarged to 1,930 Gm and the liver to 2,600 Gm 
The lymph nodes throughout the body were moderately enlarged The enlargement 
of the spleen and lymph nodes was due to hyperplasia of the reticulum cells, which 
had largely replaced the lymphoid elements of the tissues A similar condition 
was present m the bone-marrow Enlargement of the liver was due m part to 
fatty change of the liver cells and in part to interlobular aggregations of large 
polyhedral cells, held to be proliferated Kupffer cells The author reviews the 
small number of previously reported cases of reticulo-endothehal hyperplasia He 
divides such hyperplasias into two mam groups In one group, termed reticulosis, 
the proliferating elements are reticulum cells In the other group, termed endo- 
thehosis or reticulo-endotheliosis, the hyperplasia involves the reticulo-endothelia 
The reticuloses are further subdivided into hyperplasias with differentiation of the 
cells, those in which the proliferated cells exhibit storage of ingested material, 
those in which the proliferation is the result of stimulation of the protective func- 
tions of the cells by infection and those in which the hyperplasia is atypical and 
may lead to the formation of hematoblastic cells According to their etiology, the 
reticuloses are divided into those in which the hyperplasia is due to storage, those 
in which It IS due to infection, the spontaneous hyperplasias, and the dysplastic 
forms that are to be included among the mesenchymal neoplasms Reticulum cell 
hyperplasias that are the result of reaction to infection occur most frequently in 
childhood The author’s own case and other reported cases lend no support to 
the view that the monocytes may be derived from the reticulo-endothehal system 
In the author’s case, in which tuberculosis was also present, the tuberculous process 
presented an atypical histologic picture in the hyperplastic lymph nodes, in that 
exudation and caseation were absent - 

U T Schultz 
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Effect of Potassium Salts on Cell Proliferation G MeiiER-Dorken, 
Beitr z path Anat u z allg Path 83 747, 1930 


The experimental work, carried out under the direction of Leupold, is a continu- 
ation of the latter’s stud}' (abstr. Arch Path 9 924, 1929) of the effects of 
certain salts and organic compounds on the regeneration of tissue in the healing 
of wounds The purpose of the present work was a study of the effect of inorganic 
salts in promoting local growth of uninjured tissues A \ariety of inorganic 
potassium salts was used m dilutions to 0 00001 per cent and ten millionth molar 
In such high dilutions, the salts were probably completely dissociated Alanine, 
glycocoll and leucine were used as controls Each substance was injected in a 
single dose of 0 S cc into the subcutaneous fat between the scapulae of a white 
mouse In from four to five days, sometimes seven dajs, the tissues were removed 
for histologic study 

The inorganic potassium salts caused proliferation of the endothelia of the 
tissue spaces of the adipose tissue The proliferation resulted m the formation of 
organoid, glandhke structures The stimulation of growth is held to be the action 
of an ion and not of a salt, both anions and cations apparently taking part in 


the effect 


O T Schultz 


Lxmphograxulomatosis or the Lung H Weber, Beitr z path Anat u 
z allg Path 84 1, 1930 


Lymphogranulomatosis in which the lung is alone or predominatingly involved 
IS difficult of clinical or gross anatomic diagnosis It is a rare condition, the few 
reported cases of w’hich are briefly reviewed by the author Wohlwill divided 
pulmonary lymphogranulomatosis into three types a form m which the involve- 
ment begins in a bronchus, spreads along the bronchial tree, surrounds the bronchi 
by a zone of granulomatous tissue, and simulates bronchogenic carcinoma, a form 
in which multiple nodules of variable size are scattered throughout the lung 
parenchyma, the gross appearance being that of metastatic tumor of the lung, 
and a form m which the lung is invaded by continuity of the process from the 
lymph nodes of the hilus Weber presents a clinical, gross anatomic and histologic 
study of se\en cases of Hodgkin’s disease with marked involvement of the lung 
In three of the cases, the process w'as limited to the lungs and the immediate lymph 
nodes, m four cases, the process w'as generalized, but the lungs w'ere the seat of 
the most marked change In one of the cases of the first group, the localization 
W'as chief!}' peribronchial In the remainder, multiple lesions of variable size were 
present throughout the lung In no case did the process appear to be secondary 
to invohement of the lymph nodes of the hilus The author postulates a possible 
entrance of the causative agent by the respiratory path An associated pulmonary 
tuberculosis was present m tw'o cases In one case, m w'hich no evidence of 
tuberculosis could be detected, the lung contained two large cavities that com- 
municated with the bronchial svstem Weber believes that the cavities resulted 


from necrosis and softening of lymphogranulomatous tissue The age of the seven 
patients w'hose cases are reported varied from 24 to 73 years, most of the patients 
being of the third decade Only tw'o ot the patients were women A correct 
clinical diagnosis of lymphogranulomatosis was made in only two cases, in one 
of these on the basis of the histologic examination of a removed superficial lymph 
node The usual clinical diagnosis w'as tuberculosis or neoplasm of the lung 
The duration of the disease was from two to eight years, the longest being seven 
and eight }ears, respectively, m two patients who had received intensive roentgeno- 
therapy for supposed tumor of the lung Growth of the tissue in and along the 
walls of the bronchi leads to marked narrowing of the lumen In one patient, 
necrosis of the tissue resulted in a fistulous connection between the esophagus 
and the trachea The pulmonary lesions may be surrounded by a zone of desquama- 
tive or catarrhal pneumonia like that often associated with tuberculosis of the lung 
Intimal lesions of histologically specific tissue, similar to intimal tubercles, suggest 
the spread of the process by the blood stream As a rule, the blood vessels of 
the imolved tissue w'ere invaded from w'lthout rp 
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Hlmax HE\f0CHR0MA.T0sis P SiEBERT Bcitr z patli Anat u z allg Path 
84.111, 1930 

Three cases of hemochromatosis are brieflj described and discussed All 
re\ealed in striking degree the marked pigmentation of the s%-no\na of the joints 
described b> \on Recklinghausen m 1889 Especialh emphasized are the pigmenta- 
tion of the epithelial cells of the h\poph\sis and the presence in the gallbladder in 
each of the three cases of small pigment calculi that had a high copper content 
In striking contrast to tlie pigmentation of tlie epitheha of organs i\ith excretorj 
or secretory function was the slight pigmentabon of the most important of tlie 
excretorj- organs the kidnej Concerning a possible relationship of copper to tlie 
causation of the conaition the author notes that all of his patients came from 
^^llages engaged m the w me-producmg industry in which copper salts are wideh 

O T Schultz 


The Obliterating Endvrteritis of Gangrene Dle to Exposure to Cold 
G B Gruber Beitr z path Anat u z allg Path 84*155, 1930 


In this publication, as in a prenous one Gruber disagrees with Buerger s con- 
ception ot the histologj of the condition to which the latter has gi\en the name 
thrombo-angntis obliterans The disagreement concerns chiefl\ two pomts the 
histologicalh specific character of the \ascular lesion and the relation of tlirombosis 
to the lesion Since the gangrene of Buerger s disease occurs usualh in persons 
of an earlier age tlian does the gangrene ot senile arteriosclerosis Gruber prefers 
to term it endarteritis obliterans of jounger persons He beheies that the true 
nature of the arterial lesion is to be learned from a study of the smaller arteries 
rather than from that oi the larger ones, and he beheies that a studj in >ounger 
persons of the terminal arteries of tlie nongangrenous digits of extremities that 
haie been amputated for gangrene following exposure to cold may throw* light 
on the changes that occur in arteries that ha\e been iree irom arteriosclerotic 
change He presents a report of a histologic studj of such \essels The process is a 
prohferatiie inflammator\ reaction of the subendothehal tissue that leads to marked 
thickening of the intima Thrombosis, it present at all is a terminal manifesta- 
tion and ne\er a pnmarj one The elastic lamella reieals little alteration in the 
earh stages of the i-ascular lesion In the later organization of the latter new 
elastic fibrils are lormed and grow out into the proliterated intimal tissue Gruber 


holds the lesion described h\ him to be a productne endarteritis obliterans of the 
kind to which Fnedlander ga\e the name arterntis obliterans in 1876 and identical 
with the obliterating endarteritis described bi Winiwarter in 1879 in a case 
belonging to the group now known as Buerger s d'sease Xeuroiascular disharmom 
in the sense of Ricker ma% be a factor in the prohferatne reaction of the 
endarteritis due to cold as it maj also be in the racial constitutional peculiarity' 


that seems to be present in Buerger s disease 


O T Schultz 


ilORPHOLOGY AX’D PhTSIOLOGY OF THE TeKMIX\L CiRCLL\TOR\ StSTEM R 

iliDsuxo Beitr z path Anat u z allg Patli 84.183 1930 

The terminal circulatory system the largest and most important part of the 
blood I ascular sy stem, consists in tlie term nology of ilidsuno, of the arteriole 
the precapillary , the arterial capillary the ^enoas capillary tlie postcapillary and 
the lenule His obsercations, chiefly on the capillary part of this system, were 
made in the Ining animal in the unstained and in the vitally stained condiDon 
For iital staining trypan blue was used To stud\ the moiement of the circulating 
blood, intrai-ascular iniections of carmine suspensions were made The tongue 
of the frog was found to be tlie most satisfactory object for study For observa- 
tion of the circulation of the warm-blooded animal the mesentery of the rabbit 
served best The mesentery of the rat was less useful, and that of the guinea- 
pig and that of the mouse were unsatisfactory because of the fat contained in the 
mesentery The animals were narcotized with ethyl carbonate (urethanel In the 



952 


ARCHIVES OF PATHOLOGY 


arteriole, the layer of adventitial connective tissue that surrounds the artery becomes 
thin enough to permit the cellular constituents of the wall to be seen The pre- 
capillary consists of an endothelial wall with a very thin layer of supporting con- 
nective tissue The arterial capillary has no such supporting tissue The lumen of 
the venous capillary has a zigzag outline in optical section, due to indentations and 
elevations of the inner surface of the endothelium The same kind of lumen is 
present in the postcapillar 3 ^ which has a very thin layer of connective tissue about 
the endothelium The irregularity of the endothelial surface of the venous capillarj 
and postcapillarj’^ is an important factor in the mechanics of the circulation through 
this part of the system The venule, like the arteriole, has a distinct but transparent 
adventitial layer Direct capillary anastomoses occur in small numbers between 
artery and vein These correspond to the derivative canals of Hoyer, but have 
no structural peculiarities and do not transmit an appreciable part of the blood 
In the resting tissue, some of the capillaries are contracted and others are dilated 
In either case, they may be filled with blood or only with plasma. The author 
believes that endothelial cells may lose their connection with the capillary wall 
and may appear in the circulating blood Cells closely applied to the outer surface 
of the capillary endothelium take no part in the movements of the capillary, 
the identity of such cells with Rouget cells was not in\estigated by the author 
•\ctive movements occur only in the arterial portion of the terminal system, namely, 
in the arteriole, the precapillary and the arterial capillary These movements consist 
of automatic, spontaneous, ameboid movements of the endothelium The so-called 
contractility of the capillaries is due to a combination of ameboid movements of 
the endothelium \\ith swelling of its cells Epinephrine in proper concentration 
causes contraction of the arterial portion of the terminal system by evoking the 
active movements of the endothelium described The velocity of the blood flow 
through the terminal s}'stem varies from time to time and in different vessels 
of the same region The angle at which tire branches are given off increases 
progressively from arteriole to capillary, being often greater than 90 degrees m 
the latter This facilitates reflux of blood from the capillaries to the arterioles 
and causes a to and fro movement of the blood frequently seen in the terminal 
system The velocity of the corpuscles in the capillaries raries with each corpuscle 
The author is convinced that a stream of pure plasma may occur in the capillaries 
under physiologic conditions Under cessation of movement of the blood in the 
terminal system, the author recognizes stoppage of flow of red and of white cells, 
stasis of plasma, stasis of platelets and stasis of true red and of white cells 
Stoppage of flow of red and of white cells differs from stasis of red and of white 
cells in that in the former the outlines of the red or of the white corpuscles can 
be distinctly seen, whereas in stasis the blood within the capillaries has a homo- 
geneous red or white appearance Stasis was rarely observed under physiologic 
conditions The regulatory mechanisms of the terminal circulation consist, accord- 
ing to Midsuno, of the ameboid movements of the endothelium, spindle-shaped 
dilatations of the arterial capillaries, the derivative capillaries, the distensibihty and 
elasticity of the walls of the vessels, the independent movement of corpuscles and 
of plasma and the angle at which the capillaries are given off 

O T Schultz 

Roeistgen Anemia C Wegelin, Beitr z path Anat u z allg Path 84 299, 
1930 

A low grade of anemia with slight leukopenia is not uncommon in workers with 
roentgen ra}'s Severe anemia is rare Wegehn adds a case to three previously 
reported fatal cases of roentgen ray anemia and nine of radium anemia The 
condition occurred in a physician, aged 43, who had been active for ten years as a 
roentgenologist Three months before his death, he began to complain of fatigue, 
palpitation and dyspnea on exertion Two weeks before death, he had a severe 
hemorrhage from the nose and was admitted to the hospital His erythrocyte 
count was 2,000,000, with a color index of 0 78 The leukocyte count was 1,500, 
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with a relative lymphocytosis and moderate eosinophiha Three days before death, 
the red cell count had dropped to 800,000 and the leukocyte count to 900 The 
blood at this time contained many nucleated red corpuscles, chiefly megaloblasts 
Platelets were few The anemia was of tlie secondary aplastic type The essential 
postmortem anatomic observation was exhaustion or lack of regenerative activity 
of the bone-marrow The testes revealed marked, and the lymphoid tissues slight, 
atrophy Hemosiderosis noted in the spleen and bone-marrow was ascribed to 
damage to the reticulo-endothehal system The reported cases of radium anemia 
have shown greater regenerative capacity of the bone-marrow than have the fatal 
cases of roentgen anemia q 'p Schultz 

Blood Vessels in Tubercles W Putschar, Beitr z path Anat u z allg 
Path 84 321, 1930 

Contrary to the usuallj accepted view that the tubercle is an avascular lesion, 
Putschar found newly formed capillaries to be present in a fairly large percentage 
of the lesions examined histologically by him They often he beside giant cells, 
and he believes that a part at least of the giant cells may be formed from the 
endothelium of such vessels Vessels may be present m encapsulated caseous 
tubercles and may be absent in young cellular lesions In tuberculous granulation 
tissue, the vessels may he next to areas of caseation q rp Cpjtttt tz 


Anencephaly and Hypoplisia or the Suprarenal Glands G B Gruber, 
Beitr z path Anat u z allg Path 84 335, 1930 


The frequent association of anencephaly with hypoplasia of the suprarenal 
glands led Gruber to make a study of the topography of these glands in a series 
of anencephahc monsters The suprarenal glands were found to be hypoplastic m 
twenty-five of twenty-six examples of anencephaly studied In the twenty-sixth 
case the suprarenal glands could not be found In a case of hemicrania with 
cerebral hernia, the suprarenal glands were abnormally small In two examples 
of occipitocervical craniorachischisis, the suprarenal glands were of normal size 
Hypoplasia of these glands were frequentlv associated with malposition, the left 
often lay behind the vena cava, and the right had a position more ventral to the 
kidney than normal In five of the anencephahc monsters, the cranial and vertebral 
deformities were associated with ventral abdominal hernia Abnormality m the 
size and shape of the abdominal cavity due to the deformity caused by defective 
vertebral closure is probably a factor m this relatively high incidence of ventral 
hernia m anencephaly In the five examples of ventral hernia, the kidneys had a 
position higher than normal, the upper pole being situated high up under the 
diaphragm The diaphragm was closed in each instance, an observation that is 


not m accord with the theory of Kleine that high position of the kidneys may be 


a cause of diaphragmatic hernia 


O T Schultz 


Congenital Absence of Ovaries with Infantilism R Rossle and J. 

Wallart, Beitr z path Anat u z allg Path 84 401, 1930 

Rossle and Wallart precede the detailed presentation of a case of congenital 
absence of the ovaries with infantilism by a discussion of the criteria that must 
be met before absence of the ovaries may be accepted as congenital, originating 
in fetal life Following Morgagni’s first careful description of the condition, many 
reports appeared m the earlier literature These cases cannot be accepted because 
the absence of ovarian tissue was not verified microscopically With the develop- 
ment of histology, the subject disappeared from the literature Only during the 
past decade have there again appeared reports of congenital absence of the ovaries 
verified by careful microscopic examination The authors accept as valid only the 
cases of Olivet, Robert Meyer and Randerath, reported m 1925, the case of Schur- 
mann reported in 1927 and their own case They also accept Morgagni’s case 
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because of the classic completeness of his description Thej’’ lea\e out of considera- 
tion clinical cases of infantilism supposedly due to absence of the o-vanes Their 
patient was a w oman, aged 30 j ears, \\ hose death was due to a gliosarcoma of the 
cerebellum She had ceased to groi\ at 8 or 9 jears of age Mentallj’’, she had 
been normal At necropsy, the bodj' was 133 5 cm long The size of the bod}’’ 
and the proportions of the bod} and of the internal organs were those of a girl 
before pubert} The breasts were not developed, and axillar} and public hair was 
absent The internal labia were absent, but otherwise the internal and external 
genitalia w’ere like those of a girl 11 years old, except that the ovaries were 
absent Careful microscopic examination of the adnexa, uterus and vagina failed 
to reveal any ovarian tissue The rete o\arii was present This contained well 
differentiated tubules and others that resembled the tubules of the primitive kidne} 
With the latter were tubular structures that had the morphology of ducts of the 
epidid}mis and others similar to the h}datid of Morgagni At one point, tubules 
of primitive renal origin formed an adenomatous nodule, and tw’o areas of mis- 
placed cortical suprarenal tissue were encountered The authors conclude that 
theirs IS an example of true congenital absence of the ovaries, and that the 
infantilism was due to tins defect The embr}onic period at wdnch the defective 
development first manifested itself or its cause could not be determined The^ 
consider a disappearance of the primitive sex cells in early fetal life most probable 
The fact that the rest of the genital s}stem was normall} de\ eloped indicates 
that the development of the rest is not dependent on the ovar} , these sexual 
characters are predetermined in the zygote The rete ov’arii and the rete testis 


are denv’atives of tlie primitive kidne} 


0 T Schultz 


Infiltr.vtiv’^e Growth of Pl-vcexta with Rupture of Uterus AI 
Staemmler, Beitr z path Anat u z allg Path 84 460, 1930 

Staemmler asks the question whether infiltrative and destructiv’e tissue growth 
such as IS characteristic of malignant neoplasms and such as is sometimes seen in 
iionmalignant form in the dovv ngrowth of epitliehum into chronically inflamed con- 
nective tissue, is alvva}s the expression of an increased and abnormal growth 
activit} of the invading tissue, whether it ma} not at times be the result of 
lessened resistance of the tissue into which the infiltrating tissue grows In 
answer to this question, he gives a microscopic description of the placenta and 
uterus of a patient who had spontaneous rupture of the uterus due to invaswe 
growth of tlie placenta The patient, who was 32 }ears old, had had a normal 
deliver} ten }ears previous!} At the end of the second month of the pregnane} 
that resulted in death, uterine bleeding followed the lifting of a weight This 
was controlled, and she was able to resume her work Toward the end of the 
fourtli month of pregnane}, while at vvmrk, she suddenly fell to the floor with 
intense abdominal pain Immediate laparotomy revealed a ruptured uterus, with 
the fetus in the abdominal cavit} Supracervncal amputation of the uterus failed to 
save the life of the patient In the microscopic examination of the specimen, it 
was seen that chorionic tissue, in the form of intact villi, of s}mcytial masses and 
of masses of cells of the Langhans la}er, had invaded and penetrated the uterine 
wall The inv^ading chorionic epithelium did not appear malignant Only where 
it came in contact with the uterine muscle did it exhibit greater proliferative 
activit}, and here without an} change in cell t}pe The most striking feature, 
and the one on vv’hich Staemmler lavs greatest stress in his interpretation, was the 
absence of any decidual reaction Th’s characteristic Staemmler’s case shares with 
tlie otliers reported in the literature Also common to all the reported cases 
of infiltrative growth of the placenta is the fact that the condition has been noted 
onlv in multipara, nev'er m pnmigravida According to Staemmler, the decidual 
reaction is the mechanism b} which the maternal tissues restrain the histolytic 
activitv of the chorionic epithelium When this reaction is absent, as it is in 
placenta destruens, the uterine wall is invaded, not because of increased growth 
activitv of the epithelium, but because of the lessened resistance that the maternal 
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tissues oppose to the chorionic epithelium The failure of the normal decidual 
reaction to occur is not due to absence of the hormone that incites such a reaction 
in the tissues, since decidual reaction is usually present in some parts of the 
decidua, although it is absent at the placental site In Staemmler’s case, such 
a reaction was noted in the endometrial stroma about glands embedded in the 
uterine muscle and in the subserous tissues Staemmler believed that the failure 
of the decidual reaction to occur was the result of change in the endometrium 

O T Schultz 

ErrLCTS or Irradiated and Nonirradiated Ergosterol on Arteries 
W Heubner, Beitr z path Anat u z allg Path 84 559, 1930 

A number of investigators have described toxic effects caused by the administra- 
tion of irradiated ergosterol in large doses to animals, especially rabbits Among 
the effects produced is calcification in various organs and particularly m the 
arteries It is also known that the feeding of cholesterol causes arterial changes 
The question arises whether the effects brought about b 3 " irradiated ergosterol are 
in part effects of sterol, similar to those caused by cholesterol In comparable feed- 
ing experiments, ergosterol, irradiated ergosterol and cholesterol were fed to 
rabbits of a strain that had previously been found susceptible to the action of 
irradiated ergosterol The latter substance caused degenerative changes m the 
aorta with marked calcification of the lesions Cholesterol, which was known 
to be free from ergosterol, caused atherosclerosis of the aorta without calcification 
Nonirradiated ergosterol had no effect on the aorta Some of the pathologic effects 
of irradiated ergosterol have been described as reversible, in that they disappear 
after the administration of the material is stopped The arterial calcification caused 
by irradiated ergosterol was found by Heubner to be permanent 

O T Schultz 


Microbiology and Parasitology 

Chronic Meningococcus Septicemia Harry Vesell and Joseph Barsky, 
Am J M Sc 179 589, 1930 

Chronic meningococcus septicemia (chronic meningococcemia) was first described 
in 1902 Its rarity is possibly more apparent than real (Mane ) Scant notice 
given to this condition is in part due to the title “Epidemic Cerebrospinal Menin- 
gitis,” which tends to direct all concern to the meninges and ordinary form of 
meningococcus meningitis Chronic meningococcemia is characterized by a rather 
sudden onset with headache, intermittent fever, joint symptoms and a typical 
erythematous skin eruption There is little prostration and the course is long, 
lasting from two to three months The outcome is usually more favorable than 
m other septicemias Meningitis is absent in a large number of cases When 
it does occur it comes on late m the illness and apparently does not unfavorably 
influence the outcome Other complications are considered Early diagnosis is 
difficult, especially because the blood culture is frequently sterile until late m the 
disease The treatment is with specific serum A case is reported 

Authors’ Summary 

Inoculation Malaria Sexual and Asexual Strains Nicholas Kope- 
LOFF, Am J M Sc 179 800, 1930 

The malarial course and therapeutic results in 123 patients (88 females and 
35 males) inoculated with a sexual strain were identical with those noted in over 
350 patients inoculated with an “asexual” strain of malaria After seven months, 
the sexual strain of malaria began to lose its capacity to produce gametocytes 
During the succeeding nine months, this was found to be much more striking in 
female than in male patients Approximately one third of all the female patients 
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having malarial parasites failed to reveal the presence of any sexual forms of the 
plasmodium The sexual strain of malaria becomes biologically adapted to its 
host on repeated human passage, as evidenced b}' its increasing failure to produce 
gametocytes Author’s Summary 


Cytoplasmic Inclusioxs Produced b\ the Su'bmaxillary Virus E F 
Pearson, Am J Path 6 261, 1930 

The cytoplasmic inclusions that are de% eloped in the duct cells of the sub- 
maxillary glands of guinea-pigs as a result of the action of the submaxillary virus 
are formed later than are the nuclear inclusions Thej’’ are also more restricted 
m distribution, having been found only in tlie ducts of the mucous and serous 
portions of the submaxillary, occasionally m the acini and in the ducts of the 
parotid, whereas the intranuclear inclusions mav, in addition, be produced in 
endothelial cells, fibroblasts, smooth muscle cells and mononuclear leukocytes 
The cytoplasmic inclusions are spherical or oval structures, which varj*^ in size 
from a fraction of a micron to from 6 to 8 microns in diameter In the fully 
developed state, the average inclusion is about 3 microns m its long axis The 
inclusions are made up of many much smaller indmdual particles which are 
densely packed together Like the cytoplasmic inclusions in other virus diseases, 
these inclusions are characterized by their relative insolubility in ordinary fixatives 
They are basophil in reaction and do not contain fat or lipoid in detectable amounts 
They are, moreover, indistinguishable from certain C 3 ’toplasmic inclusions of rare 
occurrence m human submaxillarj^ glands Author’s Summary 


Madura Foot Due to ^Monosporium Apiospermuai in a Native American 
Douglas M Gay and James B Bigelow, Am J Path 6 325, 1930 

A case of Madura foot due to Monospoi inm apwspeiimm is reported, and the 
literature on pathogenic Monospoi la is rcAoewed Although in the United States 
Madura foot is a rare disease, it should be considered in chronic osteomyelitis 
of the foot It IS usuallv easj to find the grains, and their presence is pathogno- 
monic, but the identification of the infecting organism requires microscopic and 
cultural study Diagnosis by biopsy is impossible, unless a grain is included m 
the section, because the lesion is not histologicallj’^ characteristic It may be a 
simple chronic osteomj'elitis, or it ma}’’ resemble tuberculosis or occasionally 
simulate syphilis The patient with Madura foot, especially of the yellow-gram 
variety, should be started on iodine therap\, unless there is some contraindication 
for the drug, because of the veil known response of Achnomyces and Sporotnclium 
mfections to iodine Should the organism proAe to be some other type, amputation 
IS the only treatment that promises success Authors’ Summary 


The Calcification of Tubercles b\ Means of Irradiated Ergosterol 
Tom Douglas Spies, Am J Path 6 337, 1930 

The administration of repeated large doses of activated ergosterol to rabbits 
suffering from acute tuberculosis causes extensive deposition of calcium salts 
within the caseous lesions The administration of a single large dose produces 
no demonstrable changes It is suggested that a diet with high content of 
vitamin D might possibly be useful in some cases of pulmonary tuberculosis 

Author’s Summary 

Treponematosis in Yucatan George C Shattuck and Kenneth Goodner, 
Am J Trop Med 10 177, 1930 

Qinical examinations and serologic tests m a series of 271 cases show that 
among the kla-sa Indians near Chichen Itza m Yucatan syphilis is either rare or 
so exceedingly mild that it fails to produce climcallj recognizable lesions or 
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positive serologic reactions Syphilis is relatively common among neighboring 
people of mixed Indian and white blood No yaws was recognized clinically in 
Yucatan and, had it been present among the Indians, positive Kahn tests would 
have been obtained Authors’ Summary 

The Bacteriology or Lymphangitis Associated with Elephantoid Fever 
IN Porto Rico Jenaro Suarez, Am J Trop Med 10 183, 1930 

In a study of sixty cases of lymphangitis associated with elephantoid fever 
selected by the author as being typical of the disease, bacterial infection was the 
primary etiologic factor The micro-organism usually involved was a hemolytic 
streptococcus Experience shows that tlie streptococci are usually found in pure 
cultures when these are taken directly from the foci of infection, but cultures taken 
from the subcutaneous tissue are generally negative Filariasis as a factor in 
the production of elephantiasis is not as important as was formerly thought 

Author’s Summary 

Human Rabies and Rabies Vaccine Encephalomyelitis Peter Bassoe 
and Roy R Grinker, Arch Neurol & Psychiat 23 1138, 1930 

A woman, aged 48, received the Pasteur treatment, not because she had been 
bitten by a dog, but because she handled one in which rabies subsequently 
developed She received fourteen subcutaneous injections of 2 cc each After 
thirteen injections, ivhich were always followed by considerable local reaction, 
weakness of the legs developed, followed the next dav by complete paralysis, urinary 
retention, weakness of the upper extremities and slight respiratory, but no 
deglutitional, difficulties There was a flaccid paraplegia with the loss of all 
the tendon, plantar and abdominal reflexes Sensibility was not impaired The 
temperature rose to 103 F , and the leukocyte count was 25,000 on the date of 
death The necropsy revealed universal changes in the cord, especiallj in the 
cervicodorsal region The anterior horn cells were two or three times their 
usual size, with complete chromatolysis, their number was markedly decreased 
and many appeared as shadows There was a perivascular infiltration with pro- 
liferated adventitial cells, glial cells and lymphocytes, and the vessels were sur- 
rounded by areas of demyelinization In the latter, the axons were broken up 
and numerous large cells filled with fat were present The areas bordering on 
the softening were covered with numerous microglia cells and their transitional 
forms Oligodendroglia cells were swollen and many contained mucin Near 
the blood vessels, clumps of mucin-like material m grapelike structure w'ere scattered 
free in the tissue In general, the changes resembled those described m cowpox 
encephalitis 

A man, aged S3, was bitten by a sick dog in the right hand No Pasteur 
treatment was given A year later rabies developed, followed by death in four 
days Striking changes of inflammatory nature were found in the medulla, m the 
rest of the central nervous system the changes were slight, but the ganglion cells 
were swollen and contained Negri bodies They showed chromatolysis and increase 
in oligodendroglia cells containing mucin bodies The areas of demyelinization 
seen in the previous case, with accumulation of fat, were absent 

George B Hassin 

Chemical Studies on the Toxin Produced by B Paratyphosus B 
(Aertrycke Type) Maud L Menten and C G King J Infect Dis 
46 275, 1930 

The toxic fraction precipitated by concentrated acetic acid from a Berkefeld 
filtrate of B paratyphosus B (Aertrycke type) and partially purified was free 
from phosphorus and sulphur and on hydrolysis yielded a carbohydrate On 
intravenous injection, this substance caused a hyperglycemia The fraction pre- 
cipitated by ammonium sulphate was not hyperglycemic 


Authors’ Summary 
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Vl'\BILIT\ OF THE OrGAMSM OF RoCKY MOHNTA^IN SPOTTED FeVER WhEN 

Frozen Arthlr G King, J Infect Dis 46 279, 1930 

The organism of Rocky Alountain spotted fever may be kept alive and virulent 
in ^\ell frozen brain tissue for as long as 321 dajs For preserving the organism, 
frozen brain is a superior medium to brain in glycerol in the cold Ninety per 
cent of 52 cases were positne m comparison with 65 per cent of cases with 
ghcerol B\ combining several infectious brains and using the frozen subdivided 
parts of the mixture, mfectivity may practicalh be insured It is possible to 
keep the strain of Rockj'^ Alountain spotted fever alive in the laboratory by 
successive transfers of infectious brain frozen ov'er a long period of time 

The mfectiousness of blood well frozen for one month vv'as retained in 85 per 
cent of thirteen cases, with a dosage of 5 cc After 95 dav s’ freezing, 7 5 cc 
of blood proved vurulent The vuabilitv of the organism of Rockj^ Alountam 
spotted fever, as expressed by the infectiousness of v'arious quantities of blood 
Irozen over various lengths of time, is represented graphicallv’^ 

Author’s Summarv 

The Incidence of Bacteria in Four Hundred Tonsil Cultures Herbert 
Marshall Cobe J Infect Dis 46 298, 1930 

In 400 tonsillar cultures, staphjlococci are the predominating organism The 
streptococci follow the pneumococci in predominance, with the hemolytic strepto- 
cocci the predominant members of the group Three per cent of the nonhemoljtic 
streptococci recovered are classed as Stt cptococcus cat dio-ai tin itidis 

There appears to be a definite relationship between the tjpe of organism 
recov'ered from tonsillar cultures and the age of tlie patient, streptococci being 
more common m vounger patients (under 11 jears of age) 

There is a definite seasonal difference m the organisms recovered from tonsillar 
cultures B mfiucnzac, B mucosus-capsulatus and the diphtheroids all are more 
prevalent in the spring and J\hci ococais catan halts in tlie fall 

Author’s Summarv 


Fusospirochetal Disease of the Lungs Produced with Cultures from 
Vincent’s Angina David T Sviith, J Infect Dis 46 303, 1930 


It seems fair to conclude from these experiments that fusospirochetal disease 
of the lungs can be caused by the organisms commonly associated vvuth Vincent’s 
angina, and that the pulmonar} lesions are probably due to a sj'mbiosis of a 
spirochete, a fusiform bacillus, a vubrio and a coccus It is quite possible that 
anv of the spirochetes of the mouth and a number of the cocci may replace the 
ones actuallv used m this experimental synthesis A.uthor’s Summarv 


IiIicROBic Dissociation in the A.bortus-Melitensis Group Observations 
ON THE Mucoid Forvi AVavneN Plastridge and James G AIcAlphine, 
J Infect Dis 46 315, 1930 


The cultural, morphologic, biochemical and serologic characteristics of a new 
tvpe occurring m the abortus-melitensis group hav^e been described This has 
been called the mucoid form No attempt has been made to classifv' it as an 
S or an R tvpe Authors’ Summarv 


Bacteria of the Upper Respiratorv Tract and Middle Ear of Albino 
R.ATS Deprived of A'itamin A R G Turner Dorothv E Anderson 
and E R Loevv, J Infect Dis 46 328, 1930 

The bacteriologic studv of the nasal cavities and middle ear m seventj-nine 
albino rats is presented for four groups normal stock rats, vutamin A deficient 
control animals, rats on vitamin A free ration which developed xerophthalmia 
and those on a like diet which did not develop the disease Four tjpes of 
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As suggested by Rods, the term Lactobacillus acidophilus should be used to 
cover a group of biologically related strains variable in their cultural and morpho- 
logic characteristics, and not applied to any one specific strain 

Author’s Summary 


Lesions Produced in Rabbits by Lactobacillus Cultures Beatrice 
Howitt and Martha Van Meter, J Infect Dis 46 368, 1930 

Joint lesions were produced m rabbits by intravenous injections of living 
acidunc organisms of the Lactobacillus group of both dental and intestinal origin 
An extensive mucopurulent exudate containing numerous polymorphonuclear leuko- 
cjtes and macrophages, with occasionally a few gram-positive rods, was induced 
within the joints, usuall}’^ in those in the shoulders and the hindlegs, less frequentlv 
m those in the forelegs and the hips The cultures showing the highest bacterial 
counts and having a predominance of the solid disk or Y type of organisms were 
those giving the most extensive lesions, regardless of the strain or of the source 
Positive cultures could be obtained usually one week after the last inoculation 
from the liver, spleen, kidnej', lungs and several of the joints Cultures of blood 
from the heart were rarely positive and then onlj^ when the material was removed 
within a few days after the last injection 

Positive lesions could be more readily induced in the rabbit by the slower 
method of inoculation over a longer period of time than bj'^ the more concentrated, 
rapid method 

Subcutaneous or intraperitoneal injection of large quantities of the same acidunc 
strains into the rabbit produced numerous pyogenic nodules at the site of injection 
or throughout the peritoneal cavitv, usually in the greater omentum, on the liver 
or the capsule of the spleen, on the diaphragm, or on the wall of the bladder 
No joint lesions were noticed, nor were they induced by feeding the organisms 
Certain of the oral and intestinal strains of lactobacilh are thus found to 
possess a p\ogenic property 

It may also be asserted, from the evidence given bv Holman’s review on focal 
infections and from that portrajed in the present work, that joint lesions in 
rabbits are more a function of the circulatory system of the invaded host than 
of anj" inherent elective localization of the bacteria involved 

Authors’ Summary 


Ax Epidemic of Colds, Bronchitis and Pneumonia Due to Type V 
Pneumococci M C Schroder and Georgia. Cooper, J Infect Dis 
46 384, 1930 


A.n epidemic of pneumonia bronchitis and common colds in a children’s home is 
reported The more interesting observations were the explosive nature of the 
epidemic and the short space of time in which it reached its height, fifty-five 
patients being admitted to the hospital on the seventh day after the first patients 
were admitted the extreme infectuity of the organism, the prostration and cyanosis 
which accompanied the apparentlj milder cases, and the definite isolation of an 
infecting organism commonly classified as belonging to group IV of the pneumo- 
coccus group, but wLich in the research laboratorj'- has been definitely determined by 


one of us to be a member of tape V 


Authors’ Summary 


The Respiratory Catalysts or the Disease-Producing Bacteria Arthur 
Locke and E R Main, J Infect Dis 46 393, 1930 

Copper maj be an essential constituent of the catalvtic principle that orients 
cellular respiration and SYiithesis It appears to be especially required m cells 
and tissues accustomed to survive periods of oxygen hunger, and may reach its 
highest concentration in the respiratory substance of the anaerobic and spore- 
forming bacteria The production of toxin by the diphtheria bacillus can be 
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partially inhibited b^ reducing the concentration of ionic copper a\ailable from 
Its culture medium to a le%el that still supports normal growth The bacterial 
toxins maj ow e their poisonous characters to contents of copper-carri mg respiratory 
substance well adapted to further the peculiarly aerobic or anaerobic respiratory 
processes of the bacterial cells in which they haie their origin, but intolerable 
to the cells of the more highly organized, less aerobic or anaerobic plant and 
animal tissues into which they may diffuse A.othors’ Sum:m:ary 


The Hea.t Resistance of the Vires of Poliomyelitis H J Shae'ghxessy, 
P H Harmox and F B Gordox, J Prev !Med 4 149, 1930 

The exact thermal inactu-ation point of poliomyelitis Mrus apparently cannot 
be determined at the present time because there is no accurate method for stand- 
ardizing the potency of virus preparations The results reported suggest that, 
when a small amount (2 cc ) of a Mrus of moderate potenc\ is used, the thermal 
inactiYation point is low, about 42 5 C for thirty minutes On the other hand, m 
one experiment the temperature necessary to produce inactnation was higher than 
SO C for thirty minutes due probably to chance lariation in the strength of the 
Mrus preparation In other similar experiments, a temperature of 55 C for all 
periods of from fire to thirty minutes always produced inactiration of the mtus 
This accords with the results of other imestigators When large amounts of a 
virus of moderate potency w ere used, the thermal mactn ation w as 52 5 C for 
thirty minutes Apparently an increase in the amount of Mrus injected caused 
the difference in the effect on monkey s These results suggest that at temperatures 
slightly abore 40 C (42 5) tlie rirus is possibly attenuated or, more probably, 
that part of the Mrus is destroyed so that a relatuely small inoculum becomes 
ineffectire in producing clinical poliomr elitis Furthermore, as is shown m another 
paper, Mrus that is innocuous in a single injection mar produce clinical symptoms 
of poliomyelitis on repeated injectioni A.uthors Summary 


A Paratyphoid-Like Infection Dee to Morgans Bacillus Leon* C 
Hayens and Catherine R ]May field J Pre\ ^Med 4 179, 1930 

In a series of 49 cases clinically resembling paratyphoid leYer, Bacillus inorgoiii 
was isolated from the feces m all cases, trom the blood m 6 cases and from the 
urine m 11 It was the only significant orgamsm in the feces Agglutinms for the 
strain recovered from each patient were present m his serum m significant titers 
(from 1 40 to 1 2,560) In 21 ot the 22 cases in which more than 1 specimen 
Y\as obtained, the titer increased during the course of the attack Agglutmation 
tests with otlier organisms in\-ariably gare negatiYe results Three strams of 
Morgan’s bacillus tested with 537 serums from normal persons and persons with 
other diseases agglutinated in fiYe instances in a dilution ot 1 20 As none of 
these serums agglutinated any of the strains m higher dilution than 1 20, tlie 
high titers obsened m our series of cases are apparently the result of a specific 
reaction Examination of the feces of 2,798 healthy adults showed B viorgam 
in onU 1 2 per cent All 4-t strams from our clinical cases proi ed Mrulent for 
mice, both on mtraperitoneal mjectio i and on feeding \x;thor~’ Sumjiary 

Meningococcus Meningitis ix Detroit IX 1928-1929 John F Norton and 
John E Gordon, J Fre^ Med 4 207, 1930 

The present outbreak ot meningococcus meningitis in Detroit began m the 
spring of 1928 and reached its peak m May, 1929 Although a rapid declme in 
the number of cases occurred during the summer of 1929, the morbidity rate has 
been considerably aboYe the norm up to the end of 1929 

The total number of cases reported from Jan 1 to Dec 31 1929, was 867 and 
the number of deaths was 430 — a fatality rate of 50 per cenL This’ percentao-e is 
higher than has been obseri ed m most outbreaks since the introduction of mcSem 
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methods of treatment (drainage of the spinal canal and treatment with serum 
There is no reason to believe that our patients received treatment later than those 
in other epidemics It must therefore be concluded either that the strain of 
meningococcus encountered was of unusual virulence or that the therapeutic serums 
available W'ere not specific against this strain 

A study of the age, sex and color distribution of cases shows that a high 
fataht 3 " occurred among infants and adults, that sex was of little importance and 
that the colored population accounted for more than its share of cases 

The distribution of cases m Detroit indicates that congestion of population W'as 
a minor factor in the outbreak 


Paratyphoid, Proteus and Related Organisms in Health and in Miscel- 
laneous Intestinal Disorders of Man Josephine McBroom, J Pre\ 
Med 4 239, 1930 

Fecal specimens w'ere examined from twenty-nine healthy persons and ninety- 
seven persons ill with a w’lde variety of intestinal disorders Paratyphoid organisms 
were not found m anj-^ of the specimens Proteus bacilli were found in specimens 
from one of tlie healthy persons and tw'o of the ill persons Organisms related to 
the paratyphoid and proteus bacilli (paracolon, paraproteus and paratyphoid-hke) 
W'ere found frequentl}' in feces from normal persons (41 per cent), from ulcer 
patients (40 per cent) and from persons wuth other intestinal disorders of w'ell 
defined origin (37 per cent) In cases of obscure origin (diarrhea, constipation and 
bow'el distress), these intermediate organisms appeared rarely (m 4 5 per cent of 
the cases) Green-producing pinpoint colonies, perhaps identical wuth Bargen’s 
diplococci, were found m 45 per cent of the seventj-six patients examined for 
these organisms Author’s Summary 

The Visible Effect of Castor-Oil Soap on Certain Organisms R R 
Spencer, Pub Health Rep 45 1354, 1930 

Sodium ricinoleate, m appropriate amounts, completelv clears the bacterial 
suspensions of certain species m phj'siologic solution of sodium chloride, rendering 
such suspensions w'ater cleai 

The density of suspensions of certain other bacterial species is increased b\ 
appropriate concentrations of sodium ricinoleate 

The density of still other bacterial suspensions is increased at one concentra- 
tion and decreased at another concentration The explanation of such changes 
IS not j'et apparent 

Certain bacterial species will grow' in plain broth containing 1 per cent sodium 
ricinoleate 

Localized Infection Caused b\ Yeast-Like Fungi T B Jones, Surg 
Gjnec Obst 50 972, 1930 

This represents the third case, recorded, of localized or primary' blastomycosis 
of the spine In a 29 3 ear old man, there was extensive destruction w'lth collapse 
of the bod 3 ' of the first thoracic vertebra Yellow' foci of softening were present 
m the inner portion of the second and third thoracic vertebral bodies extending 
inward, lifting up the dura Leading external^, along the second rib, from 
these destro 3 'ed 60113 structures w'as an irregular ramihing abscess filled with foul 
smelling gra 3 ish-green, semihquid material, and m which w'ere man 3 ' eroded large 
nerie tracts Due to the fact that the organisms w'ere not numerous, mam 
sections and careful stud 3 of the bones w'ere necessar 3 in order to establish a 
diagnosis A review of the preiious recorded localized infections is given 

Rich\rd a Lifxend^hl 
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Tee Ccltcre of Tubercle B-aCieli from tee Uk:ne T vox Huth and 
F Lieberthal Surg Gyvec Odsl 50:985 1930 

Based on L20O cultures oi ur*re for tubercle bacilL on Horuis egg mediura 
accormng to tne method oi Lov ensteir-Sumj esla die conduS’on is drawn that this 
method is more rel able simpler ana more rap’d man inoculation of guinea-pigs 

Richard A Lifvexd a.kl 

CuLTiv\Tiox OF Vaccinia. Vires. H B Maitland and A \V Laixg Brit 
J Exper Path 11:119 l<^c0 

The techmc and the resalts of expenmenis o^ tlie ca' ovation c£ i-acciiua virus 
in mieuium containing eitlier raobit kidrej or testis are presented Little nrus is 
necessarj to initiate growth ana in almost ah cases tnere is an increase or from 
10 to 1 0*30 times or miore The autnors conclude In Anev o: tlie regulantA- with 
vhicii cultures haie beer ootaineo tlie poterci oi culture-mrus and the main- 
tenance oi its imectnntA- during 'torage. its freedcm ircm oactenal contamina- 
tion and the small cost ertaued this or a S’niilar metrod of c’uiture suggests itself 
as being suitaole for tlie production of i-accme on a !a-ge' scale 

T X P.T.TTERSOX 

Experimextal Saphilis of Rabbits Taxi K.-iRish:ta Sax.ad.a ana Ixoue, 
ZentraiDl f Baktenol 113. -£S1 1929 

Syphilitic material from mne untreated patients in tlie first and second stages 
of the disease when injected into raobits gave 78 per cert posiaie results 
Mechanical trauma of tlie testis of tne raobit seem.ed to nave no induerce on the 
development of syphihtic orchius or on tne further course of tiie sA^phihs In 
\oung rabbits the incubation penod of the local lesion was longer but its 
persistence shorter than m olner raobits The keratitis appeared later ajid dis- 
appeared earlier and tiie SATnptoms were lighter in the Aoarg anmials The 
greater the injection dose tlie shorter was the incubation penoa of the first lesion 
the further coarse However showed no diiierences The inguinal and pophteal 
hnuph nodes from nineteen si-philitic rabbits m from tlie one-hunareoth to the 
three-hunaredtli day oi mfection wnen imecteu into new rabbits gave -7 per cent 
positive results Similar hmiph nodes taken irom SA-plnlitic rabbits tliat had been 
treated vnth neoarsphenamme gaie negati\e results on injection into new rabbits 
Lj-mph'nooes from rabbits tnat nad been given injectio"s of simhilitic material 
and remained sj-mptoraless also Aneldea negatiAe results cn suosequent injection 
mto new animals In stua\nng tne localization of spirochetes in A-anoas organs 
oi SA-philitic rabbits the injection of testicular emalsions gaAe the highest per- 
centage of positiA-e results folloAAed bA the spleen and the h-mpn nones Xo 
positiAe results followed the injection of emulsions of brain irom SA-ph^itic rabbits 

Paul R Caxxox 

The Morphology .-iXd Gexesis of Tuberclxous E-arla: Ixfiltr.atiox 
H Kudlich and F Reimaxx Ztschr f Tuberk 55-289 1930 

This paper is a careful and detaileo study of tl e morphologA- of a so-called 
earh- infiltration. It was obserAed in a boy aged 19 who died following an 
operation for a conglomerated tubercle of the bram The x-ray picture of the 
chest sucteen naAs before deatli showed a tj-pical iniraclaAncuIar lesion wntn 
unmAohed apexes vutliout demonstrable excaA-ation. The patliologico-anatomic 
examination reAealed caseoas acinous-ncdose tuberculous foci m the middle and 
lower tnmds of tiie upper lobe of tlie right lung while tlie upper third or this 
lobe was free from lesions .A.11 foci were surrounden by nonspecific inflammatory- 
processes which AAcre niagrosed as penfccal mfiltrations The lover lobe of the 
left lung contamen a calcified primary focus the ly mphoslandular component of 
wmch was found in tiie nraimng lymph node This case wn.ch is apparenth the 
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first complete pathologico-anatomic report on a case of a relatively young so-called 
“early infiltration,” shows that this lesion was a reinfection and that it occurred 
without previous apical involvement, confirming the clinical and roentgenologic 
interpretation received in the German literature during recent years 

’ Max Pinxer 

Filtrabee Virus in Tuberculosis J T Leusden, Ztschr f Tuberk 55 437, 
1930 

Filtrates were injected into more than fortv guinea-pigs In no case was it 
possible to ascertain definitely the existence of a filtrable virus 

Max Pinner 


The Autolysate of Sputum A Havas, Ztschr f Tuberk 56 39, 1930 

In autolyzmg bacilhferous sputum, the tubercle bacilli decreased m number 
and showed signs of degeneration The sterilized filtrate of autolyzed sputum 
exerts an inhibiting action on bacilli, and the morphologic characteristics of the 
cultures are changed Bacilli grown on such a medium are considerably less 
virulent than the unchanged strain Max Pinner 


Streptococci from Scarlet Fever T Aruiama, Jap J Exper Med 8 195, 
1930 

Onlv 5 per cent of the strains of streptococci isolated in Japan fermented 
mannite compared with 16 per cent as reported b\ Dick It was possible to 
increase only slightly the virulence of the organisms by passage through mice 
The toxin was without demonstrable effect in animals Akiyama found that the 
toxicity of the toxin varied directly with the quantity of bacteria used to produce 
It, and that the toxicity increased on passage through mice The toxin and an 
extract of the streptococci produced similar skin reactions m man The best 
therapeutic antiserum was produced by immunization of horses with both the 
toxin and the bacteria 


The Bacteriology of Acute AppENmciris H Hirose, Tohoku J Exper 
Med 15 524, 1930 

Bacteriologic examination was made of the contents of the appendix and of the 
peritoneal pus m a large number of cases of appendectomy Colon bacilli were 
found m pure culture m the large majority of cases of appendicitis in the acute 
stages , in addition, the various forms of streptococci and certain bacilli were found 
also m pure cultures m occasional cases, associations of the different bacteria 
also occurred m a relatively small number of cases The results on the whole 
correspond with the results previously obtained b> others 


Immunology 


The Comparative Value of Toxoid and Other Agents in the Immuniza- 
tion OF the Preschool Child Against Diphtheria A B Schwartz 
and F R Janney, Am J Dis Child 39 504, 1930 


A brief review of the literature dealing with the results of immunization against 
diphtheria is presented The authors have found that the toxoid method of 
immunization is far superior to any of the other methods It is particularly adapted 
to the preschool child, for it gives a greater percentage of immune persons than 
does the toxm-antitoxin method, and it avoids serum sensitization The best age 
for the toxoid immunization is around 1 >ear j Patterson 
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The ErrrcTs or Mercurociirome and Milk Protein upon Anaphylaxis 
Lay Martin and Justina H Hill, Bull Johns Hopkins Hosp 46 232, 1930 

Mei curochrome and milk protein, if given at a certain time before the shocking 
dose, will protect a definite percentage of animals against anaphylactic death when 
the amount of antigen injected is about the effective shocking dose 

Authors’ Summary 

Intradermal Sensiiization or Guinea-Pigs Lay Martin and Justina H 
Hill, Bull Johns Hopkins Hosp 46 246 and 254, 1930 

Guinea-pigs that have received intradermal injections of emulsions of whole 
bacteria, both alive and dead (Pneumococcus type I, Sii eptococcus hemolyticus and 
Staphylococcus anicus 209) develop skin sensitization to the same antigen in the 
remarkably short period of forty-eight hours This is, so far as we have been able 
to ascertain, the first time this observation has been made The skin sensitization 
remained for at least a month, but by that time had diminished The strongest 
sensitization was developed about ten days after the primary inoculation 

Those animals that received daily intradermal injections of milk protein were 
markedly less sensitive to a second injection of bacterial antigen than the controls 
Intramuscular injection of milk protein was less effective m inhibiting hyper- 
sensitivity to the bacterial antigen Authors’ Summary 

Local Skin Reactivity to Various Bacterial Filtrates Gregory 
Shwartzman, J Expel Med 51 571, 1930 

The specificity and the nature of the phenomenon of local skin reactivity to 
various micro-organisms have been studied It has been shown that the skin 
preparatory and reacting factors of various biologically and serologically unrelated 
micro-organisms are able to substitute for each other, provided they have the 
power of eliciting the phenomenon for themselves Additional evidence has been 
brought concerning the antigenic specificity of the factors eliciting the phenomenon 
A variety of nonbacterial substances which are able to increase the permeability 
of capillaries, elicit inflammation and “block” the reticulo-endothehal cells failed 
to induce the state of local skin reactivity to B typhosus culture filtrate Non- 
bacterial protein substances (crystalline egg albumin and normal horse serum) 
failed to reproduce the phenomenon It was not possible to obtain passive transfer 
of the local skin reactivity Various conditions influencing the potency of the 
bacterial culture filtrates have been pointed out The essential nature of the 
phenomenon has been discussed together with its significance m relationship to 

disease Author’s Summary 

Immunization Against the Pneumococcus Victor Ross, J Exper Med 
51 585, 1930 

Feeding heat-killed pneumococci grown m milk produces a fair degree of 
immunity Feeding acid-killed degraded avirulent organisms produces little pro- 
tection Feeding the desiccated, mechanically disrupted organisms creates a high 
degree of protection Feeding the Berkefeld filtrate of sodium glycocholate dis- 
solved cells produce a high degree of immunity A single ingestion of this material 
equivalent to between 1 and 5 cc growth is sufficient to protect a rat against from 
1,000 to 10,000 fatal doses Among rats fed the equivalent of 0 1 cc , an occasional 
one survives This degree of protection is piesent forty-eight hours after the 
feeding, and to a smaller extent exists in occasional animals at the end of twenty- 
four hours The treated animals are resistant to subcutaneous as well as intra- 
pentoneal injections A single ingestion of hydrochloric acid-killed pneumococci 
equivalent to between 1 and 5 cc growth also protects within fortj'-eight hours 
against from 1,000 to 10,000 fatal doses mtraperitoneally injected Reference is 
made to results obtained in preliminary expeiiments with human beings 

Author’s Summary 
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Reactions of Rabbits to I^TRAClJTA^EOLlS I^JECTIO^^s of P^EUMOcoccI 
Loois A JoLiANELLE, J Expcr Med 51 625, 633 and 643, 1930 


A skin reaction elicited by the injection of the pneumococcus “nucleoprotein,” 
or a solution of the cells from which the acid and heat-coagulable proteins have 
been remo\ed, is described in rabbits ■which have previously received repeated 
intracutaneous injections of heat-killed pneumococci In terms of bacterial spec- 
ificih, the skin reaction is considered to be not tj pe-specific, but species-specific 
A similar skin reaction to the proteins of pneumococcus occurs in rabbits following 
the repeated administration b}' the intravenous or intracutaneous route of the heat- 
killed organisms or their protein derivatives The skin reaction may occur mde- 
pendentlj of resistance to infection The skin reaction appears to be related to 
the presence of circulating species-specific antibodies 

About two thirds of the rabbits injected mtracutaneoush’' with suspensions of 
heat-killed S or R pneumococci develop an increased eve reactivitv Eje reactions 
in these animals may be elicited bj"^ the instillation of “nucleoprotein,” or of a solu- 
tion of pneumococcus from which the acid precipitable and heat-coagulable proteins 
ha^e been removed The eje reactions are not elicited, under the conditions 
described, b} Ining R cells or the protein-free, tvpe-specific polysaccharides 
Rabbits do not develop an increased eje reactivitj following intravenous injections 
of the intact cell Rabbits do not develop an increased eje reactivitj' followung 
injections ot soluble derivatnes of pneumococcus Experimental infection bj 
pneumococcus maj' stimulate eje reactivity in rabbits Eje reactivity occurs m 
animals actnelv resistant to infection Fje reactions are obser\ed more frequentty 
m rabbits ■which show the secondarj' reaction 

Rabbits receiving either intracutaneous or intravenous injections ot crjstalline 
egg albumin acquire a “skin sensitivitj” but not an “eje sensitivity” to the albumin 
Rabbits receiving either intracutaneous or intrav'enous injections of the “nucleo- 
protem” of pneumococcus acquire a specific “skin sensitivutj ” to the “nucleoprotein” 
but not an “eje sensitivitj ’ Rabbits receiving intravenous injections of a 
suspension of heat-killed pneumococci acquire a “skin hjpersensitiveness” but not 
an “ev e hypersensitiv eness” to the ‘nucleoprotein ” The skin hj'persensitiveness to 
the respectiv'e proteins is associated with the presence of antibodies m the blood and 
is transferable bj the injection of serum from an activelv' sensitized to a normal 
rabbit Rabbits receiving intracutaneous injections of a suspension of heat-killed 
pneumococci also acquire a “skin hvpersensitiv eness” to the “nucleoprotein” of the 
cell, but thej' mav acquire an eye hj'persensitiv eness as well Rabbits injected 
intracutaneouslj w ith a suspension of heat-killed pneumococci show a pnmarj 
and a secondarj' skin reaction following the first injection The intensity of the 
reactions increases with subsequent injections up to the fourth or to the sixth 
injection With later injections these reactions change in character and decrease in 
intensitj These reactions bear no apparent relation to the presence of antibodies 
in the blood Rabbits injected intracutaneouslj' with a suspension of heat-killed 
pneumococci dev'elop “eje hj persensitiv'eness” vv'hich, under the experimental con- 
dition, IS not transferable from “eje reactive” to normal rabbits It appears, there- 
fore, that following the injection of heat-killed pneumococci into the skin a special 
kind of “eve” and “skin hj'persensitiv eness” develops which is not related to the 
presence of circulating antibodies and which cannot be transferred from sensitive 


to normal rabbits 


Author’s Suviviaries 


PHXCOC^iTOSIS OF THE PXEUVIOCOCCUS BV WHOLE HlMVX' BlOOD HUGH K 

Ward, J Exper Med 51 675 and 685, 1930 

The phagocjtic titer of whole human blood against the three tjpes of pneumo- 
coccus was determined in a number of subjects The titer varied over a consid- 
erable range in different subjects Contrarj' to expectation, the titer in earlj' 
cases of untreated pneumonia vv'as quite high against the infecting organism, 
pointing to a local rather than a general lowering of resistance m infection with 
this organism Sia’s work was confirmed, that the specific carbohv'drate has a 
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specific antiphagocytic action on the blood This action is more marked in the 
case of type III than in type I 

In vitro phagocytic experiments with human blood, antipneumococcus serum, 
pneumococcus specific soluble substance and living virulent pneumococci show 
that there is a definite phagocytic inhibition zone when strong antiserum is used 
If the antiserum is further diluted, there is a zone where phagocytosis is effective 
If the serum is diluted still more, phagocytosis gradually falls off, as the very 
dilute antiserum fails to neutralize the specific carbohvdrate, which has a specific 
antiphagocytic action The inhibition zone is apparently caused by the specific 
precipitate (formed by the antiserum and the specific carbohydrate) interfering 
perhaps mechanically, with the ingestion of the pneumococci by the leukocytes 
The inhibition zone is better marked with type III than with type I pneumococcus 
As the concentration of antiserum m the zone of effective phagocytosis in vitro does 
not correspond with the concentration of antiserum generally used in vivo in the 
serum therapy of pneumonia, this question is discussed 

Author’s Summaries 

The Effect of the Roete of Immunization on the Immunity Response to 
Pneumococcus T\pe I Ernest G Stillman, J Exper Med 51 721, 1930 

The serums of 80 per cent of the rabbits intravenously inoculated with fixed 
amounts of heat-killed pneumococci contained agglutinins and all showed pro- 
tective antibodies The serums of 60 per cent of the mtraperitoneally inoculated 
rabbits contained agglutinins and all showed protective antibodies The serums 
of 33 per cent of the intramuscularly inoculated rabbits contained agglutinins and 
86 per cent also showed protective antibodies None of the serums of the sub- 
cutaneously inoculated rabbits contained agglutinins although protective antibodies 
were present m 71 per cent Although there is a close relationship between the 
presence of agglutinins and protective antibodies m a given immune serum, these 
do not run parallel Author’s Summary 

Accumulation or Antibodies in the Central Nervous S\stem Jules 
Freund, J Exper Med 51 889, 1930 

Antibodies can be extracted from the brain and spinal cord of rabbits actively 
or passively immunized with typhoid bacilli The titers of the antibodies in the 
extracts of brain and cord depend on the titer of the blood serum In actively 
immunized rabbits the following numerical relationships exist between the titers 
of the serum and of these organ extracts The ratio of the titer of the serum 
is to the titers of extract of brain and of the spinal cord about as 100 is to 08, 
the titer of the serum is to the titer of the cerebrospinal fluid as 100 is to 0 3 In 
passively immunized rabbits the titer of the serum is to the titer of brain and 
spinal-cord extract as 100 is to 0 7 The antibodies recovered from the brain are 
not due to the presence of blood m it for perfusion of the brain does not reduce its 
antibody content appreciably Antibodies penetrate into the spinal fluid from the 
blood even in the absence of inflammation of the meninges When the penetration 
IS completed the following numerical relationship exists between the titer of the 
serum and that of the cerebrospinal fluid, 100 0 25 The penetration into the 
cerebrospinal fluid of antibodies injected intravenously proceeds at a slow rate, 
being completed only several hours after the immune serum has been injected 
The penetration of antibodies into the tissue of the brain occurs at a very rapid 
rate It is completed within fifteen minutes It is unlikely that when the immune 
serum is injected intravenously the antibodies reach the brain tissue by way of 
the cerebrospinal fluid, for the antibody titer of the cerebrospinal fluid is lower 
than that of the brain extract, and antibodies penetrate faster into the tissue of 
the brain than into the cerebrospinal fluid . 

Author s Summary 
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The Titration of Scarlatinal Antitoxin in White Pigs K Ando and 
K Kurauchi, J Immunol 18 341, 1930 


The relatne merits and limitations of various methods of titrating scarlet fever 
antitoxin reported bj many authors have been described and discussed in brief A 
method of titration of scarlatinal antitoxin with white pigs has been described 
This method is not only convenient, but also reasonable since (1) the substance 
that IS responsible for the skin reaction of white pigs was proved to be the essential 
scarlatinal toxin, and (2) this animal does not react to the nucleoprotein contained 
m the ordinary Dick toxin which may interfere with the results of the skin test 
method on human beings Authors’ Summary 


The Mechanism of Specific Agglutix'ation and Precipitation Harry 
Eagle, J Immunol 18 393, 1930 

Agglutinating and precipitating antibodies are a specificallj' altered fraction of 
the serum globulin The antigen-antibod3' complex, whether sensitized red cells, 
agglutinated bacteria or the precipitate formed bj" a soluble protein and the 
corresponding antiserum, contains this antibody globulin, demonstrable chemicall}', 
immunologicall} and by a change in the cataphoretic, flocculating, interfacial and 
complement-fixing properties of the antigen toward those of the protein with 
which It has combined In the case of the cellular antigen, this antibodj' is 
present as an imusible film of specificially adsorbed protein, while in the precipita- 
tion reaction, it may constitute the bulk of the material formed In both cases, 
the origmallj' hj'drophil globulin has become water-insoluble (denatured), on com- 
bination A\ith antigen This change in properties is not a phenomenon peculiar to 
the immune reactions, but is a commonlj’- observed and as j^et unexplained property 
of adsorbed proteins, responsible for their sensitizing effect on otherwise stable 
colloidal suspensions It is suggested that in the case of the immune reactions, 
this denaturation of the antibody globulin is due to the fact that its specificity is 
determined by hydrophil groups When these combine with antigen, hydrophobic 
groups necessarily face the water phase, determmmg the surface properties of the 
antigen-antibod} complex But when normal serum protein is adsorbed, since there 
are no groups wuth a specific affinity to antigen, the molecules naturally orient 
themselves at the interface so that the hydrophil groups face the water, and the 
adsorbed protein acts as a protective film away from its iso-electric point There 
are therefore three factors that determine specific flocculation The h3'drophil 
antigen is coA^ered with a film of immune globulin, denatured by its combination 
wuth antigen In the absence of electrolytes, the charge due to the ionization of 
this protein suffices to prevent aggregation Minute concentrations of electrolyte, 
howe\er, depress this surface charge below the critical value necessary for sta- 
bility The resultant aggregation is therefore primarih’^ of the immune globulin 
surfaces, and only incidentally of the associated antigen With insufficient immune 
serum, onl 3 a very small portion of the cell surface is coAered Avith antibody 
globulin, most of the impacts are betAveen h 3 "drophil antigen surfaces, ineffective 
in producing cohesion The more immune serum, the greater is the proportion of 
antigen surface covered Avith the sensitizing denatured protein, and correspondingly 
the greater is, the proportion of effective impacts The optimum ion concentration 
for flocculation is intermediate betAveen that of the original cell and that of the 
antibodA globulin, shifting toAA^ard the latter as the degree of sensitization is 
increased (i e , more extensive antibody film) At the optimum reaction, ionization, 
and therefore the surface charge, are minimal , no added electrotytes are necessary 
to produce aggregation In more acid or more basic reaction, the surface charge 
due to the ionization of the adsorbed protein causes a mutual repulsion of the 
particles , but traces of electrolytes depress this charge and alloAv the cohesion of 
the denatured antibod3 films The flocculating ion is alAva3’^s the one opposite in 
charge to the ionized protein, and its flocculating efficiency increases enormously 
AAith increasing Aalence The further from the iso-electnc zone, the greater is 
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the degree of ionization, and the more electrolytes are necessary to depress the 
surface charge below the critical value As will be shown in a forthcoming paper, 
the kinetics of specific flocculation, the so-called “Damsz” and “zone” phenomena, 
and the varying proportions of antigen and antibody in the aggregates formed 
are all m keeping with the theory of specific aggregation as just presented 

Author’s Summarv 

ft 

Parenteral Denaturization or Foreign Proteins T H Boone and 
W H Manwaring, J Immunol 18 427 and 431, 1930 

The accelerated denaturization of horse proteins in homologously hypersensitive 
dogs IS due to some specific factor, the nonspecific effect of sensitization being an 
inhibition or exhaustion of the normal, alien-protem denaturization function 

In dogs, India ink blockade reduces the late of parenteral ahcn-protem dena- 
turization fully 80 per cent The capillary endothelium is therefore, presumably, 
the dominant factor in such denaturization Authors’ Summaries 

Incidence or Blood Groups Among the Ma\a India.ns or Yucatan Ken- 
neth Goodner, J Immunol 18 433, 1930 

Two hundred and twenty-three pure Mayas and 202 people of mixed Maya and 
Spanish blood were grouped A high percentage for the incidence of group O was 
found, in the case of the Mayas amounting to 97 7 per cent This points to the 
racial purity and antiquitj^ of the Maya stock Author’s Sumjiart 

Hypersensitiveness to Products or the Diphtheria Bacillus James M 
Neill and others, J Immunol 18 437, 455, 1930 

The hypersensitive man (individual C) previously reported reactive with toxm- 
containing, and nonreactive with nontoxm-containing, test materials was studied 
further by a comparison of the hypersensitive reactivity or nonreactivity of the 
filtrates of highly and of weakly toxicogenic strains of diphtheria bacilli With a 
constant test dose (3x10"^ cc) of filtrate, each of the eighteen highly toxicogenic 
strains produced a moderate to strong immediate skin reaction, m contrast, none 
of the fourteen weakly toxicogenic strains gave any reaction at all This sharp 
demarcation was acceptable proof that the agent of this man’s hypersensitive 
reaction was consistently present in higher concentration in the filtrates of highly 
toxicogenic, than in the filtrates of weakly toxicogenic, strains When dealing 
with complex mixtures like bacterial filtrates, it is difficult to assign hypersensitive 
reactions to any one particular constituent However, in the present instance, 
significance must be attached to the regular association between toxin and the 
agent of C’s hypersensitiveness, particularly because of the biologic assays of the 
filtrates for their contents of two other diphtheria constituents (the agent of 
the delayed “pseudo” reaction and the agent of the immediate reaction on individual 
A) The fact that some of the weakly toxicogenic strains nonreactive with C 
were just as potent as any of the highly toxicogenic strains in respect to other 
diphtheria bacterial substances was important, because it showed that the consistent 
association between the toxin content and the content of the agent of C’s reaction 
W'as not due simply to a greater concentration of bacterial substance in the 
toxicogenic filtrates by virtue of more luxuriant growth or of consistently greater 
autolysis on the part of the toxicogenic strains While the evidence is of indirect 
nature, it strongly suggests that diphtheria toxin is the substance involved in the 
described hypersensitive immediate skin reaction 

Previous evidence indicative that toxin is the substance involved in C’s hyper- 
sensitiveness was based on the consistent association of high toxin content of 
test material with high degree of hypersensitive reactivity and of low or no toxin 
content with weak or no hypersensitive reactivity The evidence in this paper 
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was based on the constant association between the antitoxin content of serum and 
the capacity of the serum to neutralize the hypersensitive agent when the toxin- 
contaming filtrate was incubated with the serum before injection into individual C 
Experiments with similar results were obtained with antitoxm-contammg serum of 
horses, rabbits and men With the rabbit serums the use of an “antibacterial,” 
as well as an “antitoxic,” serum made it possible to show not only that a serum 
containing antitoxin was able to neutralize the hypersensitive agent, but also that 
a serum rich in* other antidiphtheria antibodies was unable to neutralize it The 
most convincing results were obtained with human serums because it was possible 
by choice from a large number to select for the tests more purely “antitoxic” 
serums than could be obtained by the laboratory immunization of animals The 
selected human serums, although containing no precipitins and no or only traces 
of “group agglutinin,” were able to neutralize the agent of the hypersensitive 
reaction Further experiments demonstrated a quantitative relationship between 
the antitoxin content and the amount of the respective serum required to neutralize 
the substance hvpersensitively reactive with individual C 

Authors’ Summaries 


Agglutinogens of Human Blood Clara Nigg, J Immunol 19 1, 1930 

An extra-agglutinin, demonstrated m several normal serums, is described The 
extra-agglutmm described was subsequently found to be identical with the extra- 
agglutinm 1 of Landsteiner and Levine The hereditary transmission of the extra- 
agglutmm was apparently established The occurrence of an agglutmable factor 
m human blood was demonstrated by means of suitably absorbed antihuman 
immune serums The agglutmable factor demonstrated by such immune serums 
was subsequently shown to be identical with the N factor of Landsteiner and 

Author’s Summar\ 

Elimination of Foreign Protein (Egg-White) in Woman’s Milk Harry 
H Donnally, J Immunol 19 15, 1930 

Evidence of the elimination in the breast milk of food proteins ingested by 
lactating women has been clinical Stuart’s inability to confirm Shannon’s experi- 
ments and conclusions casts grave doubt on their validity Walzer’s egg absorption 
work makes it possible to determine when the lactating mother has unaltered egg 
protein in her blood stream This constitutes a valuable guide as to the time to 
collect the breast milk for the study of its egg content A human antiegg serum, 
such as serum F, once found, is available for a long time, and offers considerable 
latitude to the experimenter Among receptive skins moderate differences in 
reactnit} are found A specific test of great delicacy for egg-white is offered 
by the site in a reactive skin sensitized by human antiegg serum of high reagm 
content Serum F sites may react to one part of egg-white in ten billion parts 
of salt solution or breast milk whey A method for the preparation of concentrated 
breast milk whej for testing is presented, although its concentration may not 
be of great importance The concentrated whey of breast milk obtained after 
raw egg ingestion, on an empt}"^ stomach and without other food, from three of 
eight women, gaie the spec'fic reaction for egg-white greater than the control, in 
sensitized sites in two normal recipients for each whej-^ Four recipients were 
utilized for the tests Bv comparison of the skin reactions obtained with the breast 
milk whe^, with those of known dilutions of egg-white, it is estimated that the 
concentration of egg-vhite in one of them was one part in a million, and m each 
of the others one part of egg-Avhite in a billion parts An unsuccessful attempt 
was made to sensitize a gumea-pig passivelj' to egg-white with 2 S cc of serum F 
intraperitoneallj, as shown by the uterine strip method of Dale 

Author’s Summary 
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Certain Characteristics oi the Infectioes Processes ix Connection amth 
THE Infleence Exlrted ON THE Immemt\ RESPONSE L DiENES and 
E W ScHOENHEiT, J Immunol 19 41, 1930 

The observations described in this paper inform us concerning important 
properties of the lesions, with the help of which the production of the tuberculin 
type of sensitiveness is successful Twcnt>-four hours after the injection of a 
large dose of the R1 strain into the testicle, the injection of egg-white in the same 
place produces tuberculin tjjic of sensitiveness When intrapentoneal injections 
are used, fort\ -eight hour intervals were necessarv between the two injections 
In the production of the sensitiveness the local reaction at the site of the tubercle 
bacillus injection jdajed the preponderant role because onh the injection of egg- 
w'hite in this place was effective 1 he intravenous injection of small doses is 
without effect At the stage w'hen we injected the egg-white an acute inflammatorv 
reaction is present, vMth large accumulation of leukoevtes around the injected 
bacteria The tvpical tissue reaction of tuberculosis is not yet developed The 
latter is not a prerequisite of the development of the tuberculin tvpe of sensitive- 
ness It was possible to produce a tuberculin t>pe of sensitiveness with the injec- 
tion of egg-white into the testicle of guinea-pigs infected with smallpox vaccine 
With extensn e acute inflammatory processes produced w ith infusorial earth, tapioca 
and turpentine, the immunitv response of the animals was not influenced The local 
reactions produced with the ant'genic lipoid substances of the tubercle bacilli also 
remained v ithout effect With the soluble substances of the tubercle bacillus 
we did not succeed in increasing the antigen response Different considerations 
make it improbable that the substances of the bacterium are directlj responsible 
for the influence exerted b\ the lesions on the immunity response We give also 
a review of unsuccessful experiments in w’hich we tried to transfer passn^elj the 
increased response tow ard the antigens with the products of tuberculous lesions 

Aethors’ Se'mmarv 


Aleergic Reactions in Vaccinia-Immlxe Rapiuts Richard Thompson, 
J Immenol 19 63, 1930 

Evidence is given to indicate that allergic reactions do occur in a certain per- 
centage of vaccmia-immune rabbits Some evidence is given indicating that the 
reactions obtained may be partly due to homologous testicle tissue reacting with 
organ-specific antibodies That the virus does plav some part in the reaction 
is indicated bv the fact that the reactions arc much greater in virus-immune animals 
than in animals immune only to testicle tissue While a state of hj perimmumtv 
tends to reduce the amount of induration m the allergic reaction, there is no 
conclusive evidence that the negative results in some animals are due to this 
hypenmmunity The chief factor determining the occurrence or nonoccurrence of 
an allergic reaction is the individual factor in the animal From apparently success- 
ful passive transfer — general and local — of the allergic state and from the 
apparent acceleration of vaccinal reactions by treatment with immune serum, it 
seems probable that the allergic reactions are the result of antigen-antibody reac- 
tions Evidence in a human subject of a local factor in the allergic reaction 
indicates that the antigen-artibody reaction concerned does not entirelj depend 

on antibodies in the serum a , c 

Aethors Semmarv 


Resistance of Geinea Pigs Vaccinated with Bacilles Cvemette-Geerin 
(BCG) S A Petroff and W Stelnken, Jr, J Immunol 19 79, 1930 

Animals vaccinated intrapentoneally or subcutaneouslj with living BCG 
developed some degree of protection Guinea-pigs vaccinated b> feeding show-ed 
no allergy up to four weeks, nor any perceptible immunity These studies confirm 
Danger’s observations that the resistance established with B C G is not greater 

than that established with heat-killed bacilli , , _ 

Authors’ Semviarv 
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A Quantitative Complement-Fixation Technic FIaery Eagie, J Infect 
Dis 46 231, 1930 

To a senes of tubes containing arbitrary, but constant, quantities of comple- 
ment and the known reagent are added increasing amounts of the unknown After 
one-half hour at 37 C , sensitized cells are added, and the residual complement 
determined from the time required for complete hemolysis as described in the 
text The amount of antibody (or antigen) present in the unknown can then be 
expressed on any arbitrar 3 ' scale, the unit being taken as the amount necessary 
to fix 75 per cent of complement m the presence of an arbitrarilj’’ fixed quantity 
of antigen (or antibod>) Although it can be used in any type of fixation (by 
bacteria, red cells or specific precipitate), the method is particularly valuable in 
the Wassermann reaction, making possible an accurate titration of syphilitic reagin, 
and allowing a definite e\aluation of the so-called “anticomplementary” and 
“doubtful” reactions, in terms of positive and negative 


Emil Weiss, J Infect 


A.XTIGENS FOR THE PRECIPITATION TeST FOR SyPHILIS 

Dis 46 285, 1930 

An optimal antigen has been devised, which offers the following advantages 
It IS equallj useful m the Wassermann, the Kahn and the author’s test, its 
preparation is simple and everj-^ step is well defined, it has a much wider specific 
zone fhan the antigens recommended by Kahn, and it does not require additional 
sensitizing or correcting AuthorIs Summary 


Agglutination of Typhoid Bacilli in Serums of Patients Having 
Unrelated • Infections Ruth Gilbert and Marion B Coleman, J 
Infect Dis 46 311, 1930 


The observations are of course, too limited to furnish a basis for sweeping 
conclusions It is evident, nevertheless, that the results of the agglutination reaction 
with typhoid bacilli must be interpreted m the light of clinical manifestations or 
of bacteriologic observations, since it has been shown that agglutination may be 
encountered in specimens collected from patients during febrile diseases other 
than typhoid fever, even though the patients have ne3er received typhoid vaccine 
nor to their knowledge had t^ phoid fever, and that a fluctuation of the agglutination 
titer, considered by some as definite CMdence of tj phoid fever, may occur in cases 
in which this infection is defin.teh excluded Authors’ Summary 


SvPHiLiTic Antigen Derived from Blood Serum R L Kahn, A M 
kIvLLOv and M Nishio, J Infect Dis 46 413, 1930 

Both s^phllltlc and nonsyphilitic serums contain lipoids that possess specific 
precipitinogen properties Bv extraction of serums w'lth ether and subsequent 
taking up of the lipoids in alcohol, an antigen is obtained in alcoholic solution that 
can be emploied in the Kahn reaction 

Powdered beef serum, w^hen subjected to extractions wuth ether and subsequently 

with alcohol, juelds an antigen possessing a sensitivitj similar to that of Kahn 

standard antigen prepared from powdered beef heart 

Lipoids extracted from svphilitic serum act as precipitinogens when mixed with 

the same serum in vitro . , c- 

Authors Summary 


Relation Between Concentration of Lipoids in an Antigen and Its 
Sensiti\exess in the Precipitation Reaction whth Svphilitic Serum 
Globulins kl Nishio, J Infect Dis 46 420, 1930 

An attempt was made to find whether in the precipitation reaction for syphilis 
the quantitatne relation between the concentration of lipoids in an antigen and its 
sensitneness with svphilitic “^erum would hold true if the serum globulins were 
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substituted for the serum Antigens of varying lipoid concentrations were pre- 
pared and precipitation tests made with serums and serum gloliulms according to 
the Kahn technic 1 he globulin solutions gave somewhat more sensitive reactions 
than the unfractioncd scrums The /one of ma\inium sensitiveness was the same 
with serums as witli serum globulins This 7one corresponded to a given (optimum) 
concentration of antigenic lipoids An increase oi decrease in lipoids beyond this 
concentration resulted in antigens of lesser sensitiveness 

Author’s Sumai\ry 

Bruclll\ Abortus Aggluiinins in Porcinl Blood R A Boak and C M 
Carpentlr, J Infect Dis 46 425, 1930 

Agglutination tests for Bi ncclla abo) ins agglutinins on 4,014 serums from 
samples of porcine blood collected in New Yoik State and from seven midwestern 
states showed 64, or 1 54 per cent, to be positive 

The percentage of agglutination for 1,054 samples from New York State was 
0 19, while 1 89 per cent of 2,735 samples from Ohio, Illinois, Indiana and Missouri 
were positive AuriioRs’ Summary 

Optimum Quantitative Riiahon Betwiln Antigen and Serum in Pre- 
cipitation Reaction in Sypiih is M Nisiiio and E B McDermott, 
J Infect Dis 46 435, 1930 

For maximum precipitation with a given antigen, whether “standard” or 
“sensiti7ed,” it is necessary to employ optimum proportions of serum and antigen 
suspension A 12 1 propoition of serum to standard antigen suspension and a 
6 1 proportion of scrum to sensitized antigen suspension were found to be the 
most sensitive An excessive amount of antigen suspension over serum and to a 
lesser degree of scrum over antigen suspension tended to inhibit precipitation The 
precipitation 7oncs with the two antigens arc similar but not identical, sensitized 
antigen giving a wider precipitation zone than standaid antigen Relatively exces- 
sive amounts of the former antigen are capable of giving more sensitive reactions 
than similar amounts of standard antigen When the scrum amounts are excessive 
in relation to the antigen amounts, somewhat more sensitiveness is shown with the 
standard antigen 

Globulin solutions from syphilitic serums react in approximately the same 
proportions with standard and sensitized antigen suspensions as the unfractioncd 
serums, except that with the former somewhat more sensitive reactions are obtained 
Positively reacting noiis>phihtic rabbit scrums, when used m varying proportions 
with standard and sensitized antigen suspensions, show precipitation zones similar to 
those shown by liuman sjpliilitic scrums Authors’ Summary 

The Microscopic Aggeutinmion Test in Pneumonia Albert B Sabin, 
J Infect Dis 46 469, 1930 

A method of microscopic agglutination is described in which the organisms 
aie smeared with the serum on a slide, allowed to dry rapidly and stained 

By the method described, the type of infecting pneumococcus can be determined 
in two ways (a) with the patient’s sputum, usually within from three to four 
hours after its injection into the mouse, (b) with several drops of die patient’s 
blood, by determining the type of agglutinins that are neutralized after the 
administration of polyvalent serum This procedure is applicable to a limited 
number of patients , it is especially indicated m cases in which sputum is not 
obtainable and it is desired to know whether the infecting pneumococcus is of a 
type for which antiserum is available 

The microscopic agglutinin test on a single drop of the patient's Iilood ean be 

used to demonstrate the’ presence or absence of active infection, as indicated by 

the neutralization of homologous agglutinins in the circulation, as well as the 

active production of antibodj^ and may thus be used as a guide in controlling 

the dosage of antipneumococcus serum . , „ 

Author’s Summary 
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The RELA.TIO^ of HEMOL\sI^s A^D Toxins in* Diphtheria Cultures 
Isolated from Acute Cases ILvlph H Heeren and Emerson Megrail, 
J Infect Dis 46 485, 1930 


Correlation betueen hemohtic properties and toxicogenicitj is not sufficientlj 
marked to make it a reliable laboratorj test for the toxicogenicit 3 of Co> yiicbac- 
tcnidit diphthenac 

The propert} of hemohsis m diphtheria bacilli is transient, generallj disappear- 
ing as the length of time the cultures have been on laborator 3 mediums increases 
A tormerh hemohtic organism ma 3 ' be made to regain hemohtic powers b 3 
a series of passages through laborator 3 animals, but the abilit 3 is soon lost w'hen 
cultures are once more transferred to laborator 3 mediums 

For a considerable period, growth on blood agar has little tendenc 3 to increase 
hemoh sms 

^''arlatlons are shown in the susceptibilit 3 '- of the blood of laborator 3 animals 
to hemohsis The rabbit’s blood offers greater resistance to hemoh'sis and the 
blood of different animals is less uniform than that of the guinea-pig 

Hemohsis is a factor apart from toxicogenicit 3 and also is not definiteh 

correlated with virulence . c. 

Authors Summarv 


The Effect of Irradivtiox ov Cobra Venom and Axtivfnin Albert 
Eidinow, Brit J Exper Path 11 65, 1930 

As a result of irradiation of cobra v'enom and antnenm it was shown that the 
neurotoxm present in a solution of cobra v'enom m saline solution was destro 3 ed 
onh b 3 ra 3 S shorter than 2,800 angstrom units unless sensitized with eosin The 
photod 3 namic action of eosin is arrested 63 the presence of blood and serum 
Hemoh sms and C 3 tohsms were destro 3 ed b 3 ' ra 3 s longer than 2,800 A U, but 
not b 3 ra 3 S longer than 3,300 A U Antivenin is resistant to prolonged irradiation 
as obtained in serum Author’s Summary 


The A.NAPHV lactic Reaction of the Isolated Uterus or the Rat C H 
Kell AW AA, Erit J ENper Path 11 72, 1930 

Experiments indicate that the results of sensitization, as judged b 3 '' the reaction 
of the isolated smooth muscle, are ver 3 irregular with active sensitization and 
are extremeh regular with passive sensitization It is showm that the anaph 3 lactic 
reaction of the muscle is one of contraction and not of relaxation, and that this is 
due to the interaction between the precipitating antibod 3 , fixed m the plain muscle, 
and the specific anaph 3 lactic antigen The production of S 3 mptoms, either in the 
activeh" or in the passively sensitized animals, b 3 large intravenous injection ot 
the antigen (crjstalline hen-egg albumin) is an infrequent ev'ent 

J N Patterson 

A Studa of Vaccinal Iviviuxita in Rabbits ba Means of In Vitro 
AIethods S R Douglas and AVilson Sviitii, Bnt J Exper Path 11 96, 
1930 

The white cells of normal blood were shown to take up v'accima virus in 
vitro Normal whole blood possesses some degree of viricidal power, which is 
largeh dependent on a thermolabile constituent of the serum Different anti- 
coagulants have different effects on the vnncidal activitj of the blood Heparin 
IS show n to be a suitable anticoagulant for m vntro experiments of the tj pe recorded 
The blood spleen and testis of an immune rabbit show far greater viricidal power 
than those of a normal rabbit Evidence is put forw'ard suggesting that the 
increase of viricidal power b 3 immunization depends on ( 1 ) alterations of the tissue 
cells themselves — cellular immunit 3 — and ( 2 ) an opsonic or perhaps a stimulin 
action of some of the serum constituents — humoral immunitj 

Authors’ Suviviara 
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The Tuberculosis Immunization (BCG) at Lubeck L Lange, Klin 
Wdinschr 9 1105, 1930 

This report contains the results of Lang’s investigation of the immunization 
with BCG at Lubeck, during which seventy-four children received injections, 
seventeen of mIiicIi died from acute generalized tuberculosis The bodies of fifteen 
of those who died ivere CNamined Lange pleads against a hasty condemnation 
of the BCG immunization p Hirsch 

Activity or the Reticulo-Endothelial St stem in Anapht lactic Shock 
Marcel Htendel, Ztschr f d ges exper Med 71 675, 1930 

A series of guinea-pigs was sensitized to horse serum After an interval of 
time (from twenty to twenty-five da 3 's), A-arious substances were given, preceding 
the reinjection of a lethal shock dose of horse serum The reticulo-endothelial 
s}'stem ivas inactivated and shock prevented by the use of each of the following 
peptone, heterologous serum, milk, bacillarj'^ emulsion, epinephrine, calcium, experi- 
mental acidosis, glycerin, iieoarsphenamine, merbaphen, barbituric acid, alcohol, 
ether and atropine Other substances stimulated the reticulo-endothelial system 
and facilitated shock insulin, thiroiodin, potassium, pantopon, cholereticum 
ataphanyl and physostigmiiie The effects of experimental alkalosis, hypertonic 
dextrose solution, hvpophysin and ovarm were not clear Pttart Zfftc 


Peptone Shock and the Reticulo-Endothelial St stem AfARCEL Haendel 
and J A'Ialet, Ztschr f d ges exper Med 71 683, 1930 

When the reticulo-endothelia’ system of guinea-pigs is blocked with india ink, 
the administration of peptone does not cause shock as in untreated animals, but 
produces prostration and loss of appetite, with liTperemia of the lungs, liver and 

Pearl Zeek 


Tumors 

Papillomas of the Choroid Plexus W P Vtn Wtgenfn, Arch Surg 
20 199, 1930 

The author reports two cases of true papilloma of the choroid plexus, both 
in the left ventricle The method of demonstrating blepharoplasts was employed 
as a method of differentiating between ependymal papillomas and papillomas of 
the choroid plexus In both cases reported here blepharoplasts could not be demon- 
strated Likewise, no glial fibers were present in either tumor There is evidence 
in the literature and in one of the cases reported here that this tumor may be 
seeded by the cerebrospinal fluid into the brain tissue, Tvhere it reproduces itself 
in a papillari’^ formation The implantations were w^ell away from the original 
tumor The distinguishing feature of such plexus tumors is their benign histologic 
nature and lack of invasive properties The two cases are reported in detail, 
and there is a summarv of the forty-five cases reported in the literature A 
curious point discovered in the literature was that 93 per cent of these tumors 

W'ere in the left lateral ventricle t- 

N Enzer 

AIultiple AIaiignant Adexomts of the Kidney E S Judd and J P 
Grier, Arch Surg 20 240, 1930 

The kidney of a man, aged 46, was removed at operation It contained numerous 
tumor nodules and was about five times normal size The cut surface showed fi\e 
distinct grajish-red tumors varying in size up to 12 cm in diameter These were 
surrounded by a small amount of normal-appearing kidnev tissue Alicroscopically 
these tumors were not encapsulated, but adjoined normal kidney tissue There 
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was some eMdence of compression of the tubules and glomeruli The histology 
w'as that of an adenoma, wnth large polygonal cells This case is tlie nineteenth 
to be reported 

Chronic Cystic Mastitis J S Rodman and H Inglebt, Arch Surg 20 515, 
1930 

Great stress is placed on the importance of appreciating tlie normal phases of 
activity of the tissue of the breast and the importance of differentiating these from 
pathologic changes Anj tumor that does not change with local treatment after 
one menstrual period should be removed, and if the frozen section does not definitely 
establish a benign process, the lesion should be treated as carcinoma The semor 
author has changed his point of view from one held many jears ago on the rela- 
tionship between this disease and carcinoma Formerly, he considered chronic 
cj'stic mastitis as definitely precancerous, but at the present time he believes that 
this disease is a result of the interference of the normal physiologic processes 
in the breast, and cannot be considered definitel 3 ' as precancerous 

N Enzer 


The Induction of Tumors with Carbon Diovide Snow I Berenblum, 
Brit J Exper Path 11 208, 1930 

Experiments on mice with two carcinogenic agents, tar and carbon dioxide 
snow, are reported It is shown that w'hen the two agents are applied con- 
currently, the induction of tumors is inhibited, but when either is applied after 
the other a summation of effect is obtained It is generally held that a carcinogenic 
agent is ineffective if the intensity of irritation is insufficient The present experi- 
ments suggest that it may also be ineffective if the intensity of irritation is too 
great They' also suggest that there is an optimum intensity of irritation for 


effective carcinogenesis 


Alired M Glazer 


Rous Sarcoma No 1 Influence of Mode of Extraction on the Potency 
OF Filtrates W E Gae and W J Purdy, Brit J Exper Patli 11 211, 
1930 

There is a rough correspondence between the structure of each example of 
the Rous sarcoma no 1 and its degree of filtrabihty' There is a rough corre- 
spondence between the potency of an extract and the amount of precipitable protein 
that it contains, but some specimens y'leld extracts that are very highly potent, 
although they contain no protein detectable when tested by boiling and addition 
of acetic acid Extraction with strong salt and subsequent dilution to physiologic 
strength gives more highly' potent extracts than does direct extraction with 
physiologic solution of sodium chloride By the saturated-salt method some 
examples of the Rous sarcoma no 1 w'hich once w'ould have been classed as 
nonfiltrable are now' found to be filtrable Since it is show'n that in practice the 
classification is dependent on the efficiency of the technical tests employ'ed, added 
point IS given to the question of w'hether the strict separation of tumors into 
filtrable and nonfiltrable groups is not entirely' artificial 

Authors’ SuMiiARi 


Medicolegal Pathology 

Cixchophen Poisoning L J Stacy and F R Vanzant, Almnesota Med 
13 327, 1930 

A woman, aged 52, took cinchophen daih for some six weeks, discontinuing 
Its use because of nausea and vomiting A week later intense jaundice appeared, 
and death took place sixteen days after she became jaundiced The liver w'eighed 
only 903 Gm and presented the typical appearances of acute yellow atrophy 
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Fracture of the Second Cervical Vertebra H Durck, Beitr z path 
Anat u z allg Path 84 353, 1930 


Fracture of tlie second cervical vertebra alone is rarely encountered Two 
kinds of fracture are described, one involving the odontoid process, the other the 
lamina, the latter being the rarer of the two Durck describes in considerable 
detail an example of each kind The case of fracture of the odontoid process 
was of unusual interest It occurred in a girl aged 18 years and followed a fall 
to the floor while the girl was dancing with her sister Immediate paralysis 
of the extremities occurred and death followed in a short time It was learned 
that seven years previously, following a fall, both upper extremities had been 
paralyzed Complete recovery occurred Examination revealed that the fracture 
that caused death occurred in the line of a healed fracture that must have been 
sustained at the time of the previous injury The fracture occurred, as do most 
fractures of the odontoid process, at the line of fusion of the process, which in 
its embryologic development represents the body of the first vertebra, with the bod> 
of the second vertebra The mechanism of the injury to the cord resulting from 
such fractures is discussed, and the cord changes due to the previous fracture are 
described The author applies the name epistropheus to the second cervical 
vertebra Some readers may find considerable interest in the half page historical 
footnote that describes the confusion in the older anatomic literature due to the 


fact that the name epistropheus was first applied to the atlas and later, by Heister, 


to the axis 


O T Schultz 


Criminal Abortion by Intra-Uterine Injection of Fluids E Fritz, 
Deutsche Ztschr f d ges genchtl Med 15 165, 1930 

In one case, a powdered soap solution was used, which not onlj' caused local 
escharotic changes of the vagina and uterus, but penetrated into the general circula- 
tion, producing grossly visible alterations of the muscle of the heart, the liver 
and the kidneys The hemolytic action of the soap is due to its fatty acids In 
the second case, an alum solution was injected into the uterus Embolic air was 
found in the small arterial branches throughout the body, while the right ventricle 
of the heart was not distended and did not contain air, but fluid blood These 
peculiar results are explained by the presence of a large, open foramen ovale 
through which the air escaped into the left ventricle and the general circulation 
Alum solution was also found in the right ovarian vein 

E L Miloslavich 

Air in the Blood Following Contusion of the Chest O Schmidt, 
Deutsche Ztschr f d ges genchtl Med 15 174, 1930 

Se\ere contusions to the thorax often lead to an interstitial emphjsema of 
the lungs, with hemorrhages in the pulmonary tissue, indicating a great increase 
of air pressure within the lungs, which also may force the air into the blood 
Of forty-five cases of contusion of the chest, the presence of air in the heart 
or in the blood vessels was proved in twenty-two instances Air may be found 
m either ventricle of the heart, because the anterior bronchial veins and the 
pulmonarj veins empty into the left side of the heart while the posterior bronchial 
veins and the intercostal veins lead into the right side Often, the left ventricle 
does not show air, because the air rapidly passes into the peripheral circulation 
Air in the smaller blood vessels is best observed in the coronary vessels (rosary- 
like arrangement of minute air bubbles), where it was seen in eight instances The 
minute vessels of the plexus chonoideus may also contain air A simple apparatus 
for collecting free oxygen from the heart is described with the aid of which the 
oxygen can be (alkaline pyrogallol) quantitativelv determined It seems that the 
author is not famihar with the important work of LeCount on this subject 

E L Miloslavich 
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CA.LCIFICATIONS OF THE BR MN FOLLOWING GuNSHOT WoUND OF THE HeAD> 

Raestrup, Deutsche Ztschr f d ges genchtl Med 15 181, 1930 
At the autopsy of a man, aged 42, who died shortl}' after an accident, the brain 
contained six large areas of calcification, ranging in size from that of a hazelnut 
to that of a plum These changes are explained a's the result of a gunshot w'ound 
of the head which the man accidentally sustained at the age of 10 years (calcifica- 
tion of old encephalomalacic or hemorrhagic areas) During life no physical or 
psychic disturbances were observed ^ L Miloslavich 


The Forensic Significance of Gaseous Di composition After Abortion 
P Fraenckel, Deutsche Ztschr f d ges genchtl Med 15 216, 1930 

A case is described of rapid mtra-uterme destruction of the soft tissues of 
the fetus by gas-forming organisms The fetus w'as at about the sixth month, 
and the soft parts w^ere destroyed quite completely m from twenty-seven to thirty- 
six hours A large postmortem rupture of the uterus also developed within the 
same time The importance of distinguishing between ordinary cadaveric decompo- 
sition and the effects of the gas bacilli is emphasized Rapid decomposition of 
the bodies of young w'omen with gas formation should arouse the suspicion of 
intra-uterme gas sepsis, an almost certain indication of abortifacient procedures 
After death it may be difficult, if not impossible, to distinguish between a vital 
gas sepsis and postmortem invasion of gas bacilli Further efforts should be 
made to determine wdiether changes due to the infection can be recognized in 
spite of the decomposition 

The Condition of Human Bodies Recovered from Peat Bogs M 
Gabriel, Deutsche Ztschr f d ges genchtl Med 15 226, 1930 

Acids and other substances in peat bogs have a peculiar preservative effect 
on the human body The recorded observations on human bodies recovered from 
peat bogs in northern Germany are reviewed by Gabriel at the same time as she 
describes a body recently found in a bog in the southern part of the country The 
most notew'orthy effects are a sort of tanning of the skin and decalcification of the 
bones Usually the bodies are greatly compressed , the skin is deep brown , the 
bones are brow'ii, elastic and easily cut , the cartilage, teeth and nails are preserved 
and the soft tissues and organs are not recognizable Woolen clothes remain 
practically unchanged and afford a means of forming some idea of how long since 
a given body came to rest in the bog 
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Rcgulat Meeting, Oct 13, 1930 
Joseph A Capps, Ptesideni, m the Chan 

The Pathogfnesis or Cardiac Pain Joseph A Capps 

I have chosen this subject for consideration because it is of vital interest to 
both pathologists and internists Cardiac pain, with its characteristic quality, its 
location over the region of the heart and its extension to distant parts, is familiar 
to every physician But the origin of this pain and the factors initiating its 
mechanism have taxed the ingenuity of the pathologists and physiologists alike 

The approach to this problem may be made conveniently by discussing the first 
pathologic evidence, second, the clinical manifestations, and finally, the physiologic 
theories that will most adequately explain the facts observed by the pathologist 
and the clinician 

Pathologic Anatomy — The necropsy observations on persons who have suffered 
from cardiac pain, whether they died of heart disease or of some other disease, 
bring the lesions of certain structures into focus as probably related to the patient’s 
complaint, viz , lesions m the aorta especially in the vicinity of the aortic valve, 
in the arteries of the heart and in the myocardium 

Frequently degenerative changes are present about the aortic valve with thicken- 
ing or atheromatous patches, and these changes may so impinge on the orifice 
of the coronary arteries as to impede the filling of these vessels In many cases 
sclerosis of the coronary arteries is discovered, sometimes diffuse, but often 
localized in portions of the main arteries or in the small branches These localized 
areas of degeneration may be fibrous or the> may be calcifications that narrow 
the lumen In a smaller group actual occlusion of the coronary arteries occurs 
with infarction of the muscles of the heart The infarcted region, if small, may 
heal and is recognized by fibrous changes in the wall, or, if larger, may lead to 
aneurysmal thinning or even rupture of the myocardium Although narrowing 
of the aiteries is the usual condition, there are instances of dilated vessels, at 
times localized and leading to aneurysm of the artery itself, Avhich may perforate 
into the pericardial sac 

From the pathologic point of view, then, it seems that degenerative changes 
in the aorta near the ring and in the coronary arteries, with resulting interference 
with the blood supply of the muscle of the heart, offer a basis for the clinical 
symptoms of pain 

Unfortunately for this hypothesis a considerable number of necropsies exhibit 
similar damage to the aorta and coronary' arteries even with extensive infarcts, 
without a history of pain Furthermore, a smaller group of patients who have 
experienced definite severe cardiac pain may have little or no vascular damage post 
mortem 

The pathologist, therefore, must look on these lesions as significant in the 
interpretation, of pain, but not as a full and final explanation 

Clinical Obsei-vaiwns — ^It is noteworthy that in most forms of so-called “heart 
disease” pain is absent Valvular endocarditis, arrhythmias, decompensation with 
dilatation and hypertrophy are usuallv associated with dyspnea, but not ivith pain 
The reaction of pain seems quite uniformly to be associated with disturbances of 
the vascular supply to the muscle of the heart Thus one sees cardiac pain in 
young, healthy persons, during strenouous exercise In older persons ivith signs 
of heart trouble, pain is induced by effort or excitement or by excessive smoking 
1 e , factors which greatly increase the normal demand of the muscles of the heart 
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for blood It IS inferred that pain occurs only when this urgent demand cannot 
be met by a corresponding increase in the flow of blood to the tissues of the 
heart The second wind of the athlete and the dilating effect of nitrite in the 
cardiopath are interpreted as a fulfilment of this demand by the delivery of a 
greater volume of blood 

Hence it is that all the theories of cardiac pain implicate the vascular system 
of the heart The principal theories of the origin of cardiac pain are Nothnagel’s 
(Ztschi f klm med 19 209, 1891) conception of pain arising in the arteries 
themselves, Allbutt’s (Diseases of the Arteries, Including Angina Pectoris, New 
York, The Macmillan Company, 1915) idea of the aortic ring as the region 
which provokes pain, the condition of tension playing the important role, and 
Mackenzie’s (Angina Pectoris, London, Oxford University Press, 1923) hypothesis 
of the muscles of the heart as the starting point of pain He believes that the 
contraction of an anemic muscle is sufficient to explain the pain symptom Most 
modern writers subscribe to this belief, although the word anoxemia is preferred 
to anemia 

Without further discussion at the moment, it may be said that the belief 
in the coronary arteries themselves as the actual seat of pain has been losing 
ground 

The aortic hypothesis predicates a rise in blood pressure with stretching of 
the diseased wall of the aorta Death may ensue from vagal stimulation But 
aortic disease is not always present, and there is reason to think that death 
occurs in angina pectoris from ventricular fibrillation, rather than from vagal 
standstill 

Keefer and Resnik {Aich Int Med 41 769, 1928) consider that angina 
pectoris has but one cause — “anoxemia of the myocardium” — which they think 
IS the one constant in the varying conditions associated with the disease, such as 
coronary narrowing, aortic regurgitation and pernicious anemia 

Physiologic Consideiatwns — The heart is supplied by sympathetic and vagus 
nerve fibers, the former certainly being capable through afferent impulses of 
provoking pain in the spinal nerves, the latter probably so It may well be 
that the heart gives rise also to an intrinsic, or in the sense of Ross, a protopathic, 
pain localized in the region of the heart (substernal) This is the most constant 
of all cardiac pains Similarly, the stomach has its protopathic epigastric pain, 
as well as its pains referred to distant parts 

Now, like all the hollow viscera, the muscle of the heart is insensitive to pain 
from ordinary stimuli, such as scratching, cutting and cauterizing I have found 
this to be true of the epicardium, and Sutton and King {Proc Soc Evpei Biol 
& Med 25 842, 1929) could tear the myocardium and pericardium of dogs with- 
out causing pain But like other hollow viscera, the heart may respond with pain 
to the adequate stimulus Spasmodic contraction and at times distention are the 
adequate stimuli m other hollow organs, e g, pyloric spasm, biliary colic, etc 

Can cardiac pain be explained on the theory of distention or cramping of the 
muscles^ Swelling of the muscles might set up pain, but localized edema or 
engorgement does not result from sudden occlusion of an artery, the first effect 
IS anemia Acute dilatation of the chambers of the heart, as is known from 
fluoroscopic observation, does not take place in attacks of angina 

One can be equally sure that during an attack of cardiac pain the heart as 
a whole does not go into spasmodic contraction Careful studies of the beats 
of the heart by electrocardiographic tracings and by direct roentgen observations 
show no such tendency Sudden death comes not by spasm but by ventricular 
fibrillation 

Spasm or cramping of the anoxemic portion of the muscle of the heart, i e , 
localized spasms, is not so readily excluded However, it may be stated that no 
direct evidence supporting this view has been offered A pain analogous to 
cardiac pain, with anoxemia of the muscles, can be seen in the intermittent claudica- 
tion of the legs, in which a similar background of arteriosclerosis or arterial spasm 
IS present This pain is induced by effort just as is that in the heart The pain 
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IS apparentlj not accompanied b} muscular cramp, or at least there is no obMOUs 
knotting of the muscles A localized cramp m tlie muscle of tlie heart would 
certainly disturb tlie rhjthra profoundh As stated, a patient maj go through 
a se\ere attack of angina with no marked alteration ot the electrocardiogram 

One IS jusbfied, I belieie in excluding acute distention or spasmodic contrac- 
tion of the muscle of tlie heart, either as a whole or localized, as determining 
factors m the production of cardiac pain 

This brings me to the onh tenable Inpothesis based on the mjogemc origin 
of cardiac pain iiz that the pam is proioked in tlie anoxeniic muscle during 
contracture In the heart the contractures are rhj*thmic and continuous If tlie 
occlusion of a coronary arterj is complete as m thrombosis, the pain is con- 
tinuous! j excited If the occlusion is partial, pain comes on onh when exercise 
renders the muscle liighh anoxemic 

Howeier, this tlieor\ is not altogether satisf acton WTij is it tliat in a con- 
siderable group of cases df partial coronary occlusion with d\spnea, cj-anosis and 
other signs of anoxemia there is no pam^ Whj is it tliat e\en extensive mfarcts 
take place with aneurism and rupture of the wall without pam^ In these cases 
there are certainlj the two factors of muscular contracture and anoxemia Is it 
possible that certain parts of tlie wall of the heart are silent areas with reference 
to pain response’ Wn is it tliat the onset ot fibrillation or decompensation m 
cases of angina tends to lessen or eliminate the pain’ Do these complications, 
which bring furtlier damage to the heart, lessen the anoxemia’ One would infer 
that anoxemia would be increased 

It seems tliat Nothnagels idea of pain originating in tlie arteries themselves 
during constriction deser\es further in\ estigation Arteries are hollow organs 
and maj react to pain as other hollow organs A stone m the ureter exates 
pain not from distention but only durmg spasmodic contraction of the muscular 
tube m its effort to propel the stone onward Between attacks of colic, though 
the stone still distends the duct, tlie pam ceases Likewise, tliere are the bearing 
down pains of tlie uterus with se\ere contraction and absence of pains with 
relaxation, although distention continues 

Attempts ha\e been made to produce angmal pain m animals and to determine 
the mechanism of pain Singer ('IFn.ii Arch f ».» Med 14 113 1927) fotmd that 
coronarj' arteries, when stripped of their adientitial coiering were insensitne to 
clampmg, pricking and mechanical and electric stimulation Ligation of tlie stripped 
coronarj* arterj, causing anoxemia did not produce pain response The coronary 
artenes howe^er, left intact in tlieir ad\entitial coats, were highly sen5ltl^e to 
mechanical and chemical stimulation 

On the other hand, Pearcy, Priest and Allen (Ti A Am Phystetans 42 243, 
1927) reported signs of seiere pam in fortj- of fiftj- experimental dogs after 
occlusion of the coronarj arteries bj clampmg or ligature 

Sutton and King demonstrated that ligature of tlie coronaries usualh ga^e 
e^^dence of pain while tj-irg of muscle and pericardium only did not induce 
pain Their experiments might gi\e support to the lascular as opposed to tlie 
m 30 genic origin of tlie pain 

Further studv should be pursued to determine these points Is axtenal con- 
striction or spasm a constant accompaniment of cardiac pam^ Does the absence of 
pam after ligature of the stripped arteries signify the absence of coronaiw* spasm’ 
Is there se\ere arterial spasm witli most cases of infarct witli correspondmgh 
se\ere pain, and in otlier cases of occlusion is there little or no spasm and con- 
sequentlj little or no pam’ Does the subsidence of pam a few- dajs after infarct 
indicate simply the disappearance of vasoconstriction’ These questions, I belieie 
can be answered bj well directed experiments 

Abmsox-’s Disease with Seeectixe Destrhctiox- or the Shprarexae Cortex 
(“Stiprarexal Cortex Atrophy I H Gideox \Yeix,s 

This article w as published m full m the October 1930, isme of the Archives 
page 499 ‘ 
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The Pathogenesis of Malignant Nephrosclerosis Phillip Shapiro 

A stud}' IS reported of the material on nephrosclerosis available from 1,000 
consecutive autopsies at the Cook County Hospital on patients over 20 3 '^ears 
of age There were 171 cases of nephrosclerosis, 36 with uremia, 135 without 
An injection method with india ink was applied to check the observations of direct 
examination It was found that the histologic changes of malignant nephro- 
sclerosis were intimateN and proportionately associated not with ischemia, but 
with hjperemia, which was direct and not retrograde These observations were 
analj'zed on the basis of Gustav-Richer’s views on the hemodjnamic changes 
of sclerosis Malignant nephrosclerosis, in pathogenesis, seems to be only an 
accelerated form of benign nephrosclerosis, and both are based not on ischemia 
as such, but on a retardation hj^peremia 

Spontaneols Bilateral Decapsllation of the Kidxeas William M 
AIcGrath and Carl W Apfelbach 

Tvo kidnejs Avith a Avaterj fluid in their capsules were presented The names 
commonly given to this condition are perirenal hvdronephrosis, perirenal hygroma 
and reins hidrocele The cases so far reported m the literature of accumulations 
of fluid in the capsules of the kidnej's are explained bv the authors as collections 
of Ij'mph from blockage of the l 3 'mph channels and as exudates from inflamma- 
tion of the renal capsule, from hemorrhage and from the extravasation of urine 
The gross and histologic evidence m these two specimens points as much to 
extravasation of urine within the capsules of the kidne 3 s as it does to blockage 
of the l 3 mph channels The alterations m the capsule are those of encapsulation, 
and inflammation seems to be a i;emote etiologic explanation 


Rcgtilai Monthh' Meeting, Nov 10, 1930 
Joseph A Capps, MD, Piesidenf, in the Chan 
SiLAER Impregnation of Gliomas w'ith Da\ exports Method Arthlr 

■\V EIL 

The method, which had been published previousl 3 , A\as described (Arthur 
Weil and Harold A Davenport Erne Methode zur Silberimpragmerung von 
Gliomen, Ztschi f d ges Neuiol it Psycliiat 126 796 1930) Lantern slides 
were projected demonstrating the resemblance of different cellular elements of 
an embr 3 onic spinal cord of a rat embrjo nineteen daAs’ of age wuth the tumor 
cells of different gliomas The classification of Bailey and Cushing was discussed 
in connection with this comparative material 

Experimental Graxlloma Induced ba Infection with B Flsiformis 
Jacob Klein 

B fitsifotiiiis IS a frequent and important inhabitant of the mouth and is 
associated with Vincent’s spirillum m stained preparations from Vincent’s gingivitis, 
balanitis, abscess of the lungs and infected sinuses The role of fusiform bacilli 
as pathogenes is uncertain Thus, Varney isolated eighteen strains of B fttsifoimis, 
and found that thej w^ere not pathogenic for dogs and rats Larson and Barron 
noted that the successful inoculations have been made almost iinariabty wuth 
material taken directh from lesions of patients and not with cultures 

B juiijoiims IS a pleomorphic, granular, Gram-negative anaerobe The strain 
used in these studies was isolated from a patient suffering from Vincent’s gingivitis, 
and was grown anaerobicallv in a Varnev jar on Rosenow’s brain broth medium 
There is a white flocculent growth in the brain broth medium, and a white pellicle 
forms on the surface Colonies on serum agar plates are from 1 to 2 mm m 
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diameter and white or j ellowish-white with fringed or saw-tooth contour After 
repeated subcultivation, it was possible to obtain a growth in the brain broth 
medium under ordinarj' conditions without the use of the Varney ]ar During 
these studies there w'as no indication that the spirillum develops from the bacillus, 
as has been claimed by Tunnichff 

Dogs into which B jusiformts is injected or which are fed with the organism 
in pure culture become ill, and extremely emaciated and die within two -weeks or 
four months, depending on the mode of infection The changes m tissue consist 
of a reticulo-endothehal hyperplasia of the lymph nodes, lymphocytic infiltration 
and necrosis of the liver, subacute interstitial inflammation of the lungs associated 
with foci of necrosis, ulceration of tlie mouth and, m several instances, necrosis 
and fibrous changes of the mesenteric lymph nodes 

Hitherto B jiisijormis has been considered innocuous m animals On the basis 
of the experiments I believe that B fiistfonms causes a subacute infection and 
death m dogs The fusiform bacillus m pure culture may cause a bleeding 
gingivitis in man, as W'as demonstrated by an accidental laboratorj' infection 
sustained by the author 

There is clinical ewdence that indicates that a Vincent’s stomatitis maj be 
associated with agranulocytosis and leukemic reactions, altliough the exact nature 
of the relationship is not clear In this preliminary report it was desired to 
indicate an interesting field for study Detailed hematologic data wnll be presented 
later 

DISCO ssiox 

J A C^.pps There seems to be a relation between agranulocj tic angina 
and infections with Bacillus fnsifoiims Do these organisms ha\e any action on 
the bone marrow, especialh do they cause inhibition m the production of poly- 
morphonuclear leukoci-te^ ’ 

I Pilot Small doses of B fusifoimts are wuthout effect on animals, but 
w'hen mixed wuth Sticptococcus a putrid lesion results 

R H Jaffe It is important to demonstrate the fusiform bacilli by culture 
or stains m the lesions 

J Klein I was unable to demonstrate the organisms m the lesions With 
other organisms B jusijoimis has been recovered from the blood 

Dissecting Aneurysm of the Aorta Evan kl Barton 

The clinical diagnosis of dissecting aneurysm of the aorta is infrequentK made 
m the presence of this disease The sjmptoms often simulate those of more 
frequent diseases, and in other instances the patients are not under clinical obsen a- 
tion long enough to furnish adequate data on which a clinical diagnosis ma}' 
be made 

W B, aged 54, was a business man, and had been under the obsen ation ot 
Dr E E Irons for nine jears During the last tour years, a progressnely 
increasing essent’al arterial hypertension had de^ eloped 

Seventeen days before death, severe pain occurred m the abdomen aboie the 
umbilicus The pain w^as intermittent and radiated to the shoulders and dorsal 
w^all of the trunk Morphine partially relieied this symptom The systolic blood 
pressure was 270 mm of mercury, the diastolic 170 The pulse rate was 68 per 
minute The systolic thrust was pronounced Restlessness, sweating and pallor 
were accentuated during the painful periods There was no rigidity of the 
abdominal wall, but soreness and tenderness w^ere present m the epigastrium 

Within t\^enty-four hours after the onset, fluid began to collect in the left 
pleural cavity For six days the patient seemed to be improving A roentgenogram 
taken on the seventh day demonstrated a widened and tortuous aortic 'arch'’ and 
a wudened descending portion of tlie aorta 

The abdominal pain persisted so mtenseh that morphine was required at 
increasing lnter^als, da^ and night During one dai the patient complained of 
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severe precordial pain and oppression m the chest, on another, the c'^mplaint vas 
a feeling of oppression around the heart, on still another occasion, the pain 
radiated to the left lateral wall of the chest 

Mental confusion developed during the last few days and increased until the 
last day, uhen he became irrational and had a generalized convulsion The 
systolic blood pressure after the convulsion was 120 Seven hours after the 
convulsion, while carrying on a conversation vvuth one of the physicians, the patient 
suddenly collapsed and died in a few minutes 

There was no history of syphilis, and a Wassermann test on blood serum in 
1926 gave negative results The provisional clinical diagnosis was dissecting 
aneurjsm of the aorta 

The anatomic diagnosis was dissecting aneurysm of the thoracic and abdominal 
portions of the aorta, extensive hemorrhage into the pen-aortic tissues, medias- 
tinum, right and left pleural cavities, root of the neck and right perirenal tissues, 
marked sclerosis of the aorta, S3'phihtic (^) aortitis, marked hj'pertrophj" of the 
wall of the left cardiac ventricle, general anemia 

The dissection of the wall of the aorta bj' blood had begun at a tear of the 
intima along the inferior margin of a calcified plaque, 1 S cm m diameter at the 
obliterated mouth of the ductus botalh The dissection continued downward in 
the anterior and right and left portions of the wall of the aorta to the level of 
the renal arteries , only a strip av'^eraging about 1 cm m diameter along the right 
half of the dorsal w^all of the aorta escaped dissection At the upper end of the 
dissected portion, there was a rupture of the muscular and adventitial coats that 
allovv^ed the blood to escape into the adipose tissue which surrounded the aorta 
From here blood dissected its waj'- into the mediastinum, the root of the neck 
and the fatty capsule of the right kidney 

In the left pleural cavity, there was about 500 cc of bloody, watery fluid 
The blood had escaped from the mediastinum into the pleural cavity through 
an opening, which was sealed over by fibrin In the right pleural cavity there 
were 2,200 Gm of clotted and fluid blood that had escaped through a tear m 
the parietal pleura a few centimeters inferior to the hilus No free blood was 
found under the parietal pleura that covered the ribs, and only the left intercostal 
arteries were directlj’' in the pathway of the dissecting aneurysm 

In microscopic sections of the arch and thoracic portion of the aorta, there were 
v'ascular scars in the media, atrophy of the media, and round cell infiltration 
about these new blood vessels and also about the vasa v'asorum of the adventitia 
Svmiiiajy — Death resulted from acute anemia due to rupture of the dissecting 
aneurysm into the right pleural cavitv^ The most marked alterations of the aorta 
were those of arteriosclerosis The dissection of the wall of the aorta began at 
the inferior margin of a large, deviated, calcified plaque at the site of the obliterated 
ductus botalh The changes in this region suggested that the lining was tom, 
because in an aorta stressed by a blood pressure that averaged 250 mm of mercury, 
the large plaque was forced over the more elastic vv'all immediately distal to it, 
and at this junction unusual strain occurred 

In the root of the aorta there vv'ere histologic changes like those commonly 
found in sj’'phihtic aortitis Nowhere else in the body were there gross altera- 
tions characteristic of syphilis 

The clinical diagnosis vv'as based (1) on the pain, which at times resembled 
the pain associated with thrombosis of the coronary arteries , (2) on the persistence 
of a high blood pressure, (3) on the absence of an acute abdominal disease, and 
(4) on the appeal ance of flu'd in the left pleural cavnty 

DISCUSSION 

J A Capps Were roentgen examinations made, and was the patient under 
treatment for sjphihs? 

Paul Cannon Was syphilis a factor m the lesion? 

D F Hirsch What is the probable duration of the lesion? 
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E Ba^rtox The roentgen examination demonstrated a A\idened and 
tortuous arch and mam portion of the aorta Sjphihs is not the cause of the 
lesion The sjmptoms began se\enteen da%s before death, and probabb' the lesion 
did not occur at once 

Leioii\os\rco'ia of the Pleera Leo\d Cvtrox 

In the bod\ of a white woman, aged 83 , who had died from se\ere coronary- 
sclerosis, a tumor mass that measured 22 b> 18 b\ 8 cm v as found incidentalh 
at autopsj'-, in the left side of the chest caMtj The left lung was markedh com- 
pressed The tumor, well encapsulated b3 the pleura, was rounded, firm, smooth 
and gray white, with small hemorrhages on the surtace On section, the mass 
was seen to be composed of three roughlj'^ spherical nodes, the largest of which 
was 15 by 9 bj 7 cm, separated b3 smaller nodules The superior node was 
composed of interwoven red-brown and gTa3'- tissue Elsewhere there vere present 
3ellow' and soft small areas, and inferiorb’^ there was an irregularb shaped caMty 
crossed by trabeculae of 3’ellow -gra3'^ tissue There were no metastases ilicro- 
scopicalb, the tumor consisted of two distinct t3pes oi tissue forming an irregular 
network In one t3pe the cell contained a large ovoid or fusiform, centralh 
placed nucleus with a fine chromatin net and a distinct nuclear membrane There 
were few' mitotic figures The cvtoplasm, which stained yellow wnth van Gieson’s 
stain and red with kIallor3’s aniline blue, was chiefl3 fusiform, extending from 
the nuclear poles as homogeneous bands , in some regions, how ev er, fine 03^:0- 
plasmic processes extended from the nuclear penpher3' The other tissue w'as a 
fibrillar connectne tissue with long, flattened nuclei between collagen bands In 
the cellular portions the connectne tissue formed onb a scanty stroma composed 
of fine fibrils In the capsular pleura, which was from 1 to 3 mm in diameter, 
there were distinct bundles of smooth muscle fibers w’hich apparentb passed rather 
abruptb into the large cells of the tumor Within the growtli, disseminated regions 
of necrosis were found in parts that apparentb lacked an adequate supply of 
blood, and retrogressne changes were present about blood \essels that contained 
mixed thrombi Elastic fibers were present onb in the thin w'alls of numerous 
small blood vessels The heterobpic morpholog\ of the tumor, the marked 
variation in size and shape of the tumor cells and the extreme anaplasia of their 
nuclei led to the diagnosis of a leiomvosarcoma Xo report of a smooth muscle 
tumor originating in the pleura was found in the literature This pleural sarcoma 
was of the voluminous t3pe without metastases, several of which hav'e been 
reported 

DISCESSIOX 

I Pilot The huge size of fibrosarcomas ot the lungs and the absence of 
metastases are notewortlw 

E R Loxg What was the origin of this growth’ 

R H Jaffe The growth probabb originated in the smooth muscle ot the 

pleura 

P Delaxev With such fullv differentiated tissues, is this growth malignant’ 

R. H Jaffe Afitosis and other cellular characteristics favor the conclusion 
that this IS a malignant growdh 
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A System of Bacteriologi ix Relation to Medicine AIedical Research 
Council Volumes 1 to 5 Cloth Price, per volume, 1 pound, 1 shilling, 
net London His Alajestj’s Stationery Office, 1930 (Alay be obtained from 
the British Library ot Information, 551 Fifth A\enue, New York.) 

This work is published bj' the Aledical Research Council as a “comprehensive 
but not encyclopaedic” sur\e 3 of the present knowledge of bacteria and other 
microbes in their relation to medicine Each author deals with subjects in which 
he has a special interest — it is a cooperative work by specialists The attempt 
IS made to discuss matters that seem “to rest on truth” or are of active concern 
because they bear on modern practices Even wuth the limitations thus imposed 
the complete work wull consist of nine volumes and will be the most comprehensive 
publication of its kind in the English language up to the present It is the product 
of a posse of writers — nearly 100 British bacteriologists participtate — and con- 
sequently it becomes impracticable to estimate the merits of each writer The 
remarks that follow are based mainly on an examination of the first five v'olumes 
It IS a pleasure to commend the tjpe, the size and format and the exceptional 
handiness of the volumes And the price is reasonable Volume 1 deals with 
general bacteriology morphology, phj'sics of bacterial cell, growth and repro- 
duction, nomenclature and variation Volume 6 will deal with the distribution 
and spread of bacteria, virulence and immunity William Bulloch contributes to 
volume 1 a valuable summarj’’ of the history of bacteriology An innovation is 
the insertion in the chapters on important bacteria of a brief historical account 
by the same author The following comment from the chapter on nomenclature 
bj F W Andrew es will meet with a S 3 ’’mpathetic response from many “One 
of Its [Amencan classification] chief features lies in the creation of a number 
of new genera to indicate the natural groups into which the rod-shaped bacteria 
fall, and new generic names have been formed, on both sides of the Atlantic, 
from the names of prominent vmrkers in the science Sometimes the result has 
been not inartistic, such names as Salmonella, Brucella and Pasteurella are 
pleasing to the ear and pav a well-deserved compliment to distinguished men 
Nevertheless, marriage between Northern names and Latin terminations is seldom 
a happ 3 ’’ practice, and we might well have been spared such barbarisms as 
‘ Eschei ichia’ and ‘Mcintoshiella’ ” 

Arkwright’s chapter on variation merits special commendation as a lucid, sane 
and helpful discussion of an intricate subject He comments instructively on 
variability m streptococci as follows “It seems probable that some of the 
variability described has been due to impurity of the original culture, an accident 
which is especial^’’ likelj to occur m dealing with minute colonies of the strepto- 
coccus, a class of organism comprising many species and races wffiich occur together 
and are very similar in morpholog 3 '' ” 

Volumes 2, 4 and 5 are concerned with pathogenic bacteria, v^olume 3, with 
economic bactenologj , plague, gas gangrene, botulismus, tetanus and bacterial food 
poisoning The single volumes have no indexes, the general subject index will 
appear in volume 9 The titles on the backs of the volumes are helpful, of course, 
but in some cases the titles do not indicate the contents fully , for instance, it wmuld 
be impossible to locate the chapter on tularemia from these titles All references 
to articles are given without titles, as a rule, references are placed at the end of 
the chapter, and as most of them are without titles the 3 will have little value 
by themselves witliout reference to the text Exceptionallj , as in the chapter on 
tuberculosis, the appropriate references are placed at the end of sections, wffiich 
has the advantage of an analvtic grouping The references at the end of the 
chapter on streptococci occupj no less than fifteen pages, and m such cases it 
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would be more helpful if tliey were listed appropriately with the mam sections, 
which frequently have different authors, as the major chapters commonly are 
made up of articles by two or more authors Of the first five volumes only 
the first and third (soil bacteria) contain illustrations, all m black and white 
Comment on tlie lack of illustrations is hardly worth while, as it is obvious 
that more illustrations wmuld ha^e increased the cost unduly in view of the 
excellent illustrations of bacteria in readily arailable publications Generally 
the articles reflect satisfactorily the state and trend of the knowledge of the sub- 
jects considered Occasionally recent developments, e g , m toxin production 
by certain streptococci, m brucellosis and m the cutaneous reactions to gonococci' 
and their products, do not seem to have caught the full attention of the writers 
On the other hand, too much stress may be placed on matters of little importance 
To devote nine pages to sanocrysin is hardly worth while — it is not a live subject 
and the claims first urged so recklessly m its favor did not “rest on truth ” In 
some articles theie are too manv bald facts cataloged, sometimes in roundabout 
phrases But taken as a whole the first five volumes of the system present a well 
considered and helpful summary of the contemporarj knowdedge in the fields of 
bacteriology with which they deal 

Naissance, vie et mort des maladies ineectielses By Charles Nicolle, 

Director of the Pasteur Institute of Tunis, and winner of the Nobel Prize in 

Medicine for 1928 Paper Price 15 francs Pp 219 One of the Nouvelle 

Collection Scientifique, Director, fimile Borel Pans Felix Alcan 

This volume by Charles Nicolle, whose work on tj'phus fever resulted m the 
award to him of the Nobel prize m medicine 1928, is, in the words of the author, 
addressed to no particular category of readers It is essentially a readable 
expression of the philosophy of one who has observed infectious diseases from 
all angles No particular knowledge of infections is assumed, and the numerous 
examples used as illustrations of various points contain much that is not intended 
to inform the medical reader Nevertheless, the author’s intimate knowledge, 
obtained at first hand, regarding the matters discussed is such that the interest 
of any reader is well sustained 

The title suggests logically the origin, existence and elimination of infectious 
diseases per se The contents treat serially of the existence, origin and elimina- 
tion, arguing from the known to the unknown and philosophical, or, at times, as 
the author admits, the speculative At no time, however, is one entitled to criticize 
the author’s statements as being fantastic As an experienced investigator, he is 
ever anxious to support his statements and to admit the weaknesses in Ins theories 
And his long struggle with infections has resulted m a ready recognition of the 
inadequacy of human effort In discussing the pnrely natural phenomena, however, 
he treats them scientifically, stressing the point that natural methods are purely 
random, based principally on chance, and thus the human efforts, though they 
be weak and impotent for the most part, are valuable in that they are directed 
Dr Nicolle has not ceased fighting, and he would not discourage his readers His 
method is not didactic, “ce livre est un essai” are his first words 

It is difficult even to outline the general subject matter of the volume A long- 
range perspective toward all infections is attempted The various phases of the 
evolution of such diseases are coniidered in nature, as modified by human effort 
and as modified by changes in the mode of existence of man and animal hosts’ 
It is argued that certain facts have been defimteh revealed m modern studies 
Based on these facts, historical evidence may m many instances be properly 
interpreted, thus enabling one to picture the trend of infections over long periods 
“An infectious disease changes, evolves unceasingly” The spread of diseases as 
for example, the importation of syphilis from Mexico, where Bernal Diaz de 
Castillo recorded the disease, into Europe (sic), illustrated one point of attack 
Historical study may be complemented by experimental investigation Thus the 
matter of virulence, of adaptation of pathogenic organisms to special or-ans the 
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\anation m the host and the survival of organisms during latent periods are all 
considered The “infections viappai cnfes/’ or invisible types of true specific infec- 
tion noted experimeiitall}’^ in typhus fever by Nicolle and considered by him to be 
perhaps relatively common in other diseases, are discussed as indicating evolutionary 
changes and as reservoirs in the spread of infections Finally, a venture as to 
the future trends in infections is offered, although it is unfair to the author +o 
convey the impression that he essajs the role of prophet He deals primarily 
witli existing and modern data, one infectious disease may have disappeared years 
ago, others may be develop ng It appears logical to the author to expect a 
greater diversity of infections, yet a lower moitality — increasing evolutionar}'- 
changes in the agent of infection and in its host and environment with more complex 
civilization, and decreasing mortality with better knowledge of the manner of 
combating diseases and greater dissemination of gradually acquired immunity The 
\olume ends “We have confidence in those who follow us Peaceful and bettei, 
they will know better how to defend themselves, to protect their kind and animals 
useful in their lives against the dantesque but unintelligent, undisciplined rabble of 
infectious diseases ” 

Allergic des Lebensalters Die bosartigen Geschwulste Bv Dr Clemens 
P iRQUET, o o Professor an der Universitat Wien Paper Puce, 23 marks 
Pp 170, with 143 illustrations Leipzig Georg Thieme, 1930 

This monograph presents a detailed analjsis of the age and sex incidence 
of 697,515 cases of malignant tumors, contained in the report of the Registrar 
General of England and Wales, between the years 1911 and 1926 This material 
is probably the largest that has ever been subjected to such a statistical analysis 
The contents reveal manj facts already well known regarding the age incidence 
of different forms of cancer and support the conclusions reached by previous 
authors dealing with a smallei material 

The author’s final graph (page 120) shows the existence of several notable 
features in age incidence The tumors of the kidney and suprarenal gland occur 
mainly in the first fifteen years of life These must be mainly of congenital 
tj'pe The second group, tumors of tlie bone, finds its peak about the eighth 
or tenth 3 ear The third gi'oup, testicular tumors, is most frequent in the thirt}'- 
third year Tumors of the brain are most frequent m the forty-sixth year Other 
varieties reach their peaks at later periods, from 55 to 70 Tumors of the skin 
are last on the list, with a peak at 76 

L 3 mphogranuloma gives a graph which varies notably from the tumor type, 
this disease occurring rather uniformlv in many decades and without any definite 
peak 

The work contains many separate anab'ses of the different forms of tumors 
and extensive tables showing the numbers of cases of each type at different ages 
While the size of the material handled renders this study one of much 
importance, it may be questioned as to what extent the diagnoses on the death 
certificates i\ere accurate Onb a small proportion were proved by autopsies 
The material naturallj’’ does not permit of a separation of the different types of 
cancer occurring in the same organ, and this deficiency must appb'^ to most 
statistical material now available Man}-^ will find it a serious limitation to the 
value of statistical studies of this t 3 "pe 

The author has taken a strictly mathematical view of his task and has limited 
himself, perhaps unnecessanb , m the interpretation of the clinical and pathologic 
significance of the facts vhich he demonstrates 

The figures are not corrected with reference to the total population living 
at the different periods of life, so that the reader must be warned that the graphs 
give no indication of the habiliG to cancer at different age periods 

As a volume of reference, the monograph will be of definite value It possesses 
a peculiar interest as a posthumous publication from the stud 3 ' room of a lamented 
and highlv esteemed worker 
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A Text-Book of P'^thologt Edited b 3 ’- E T Bell, MD, Professor of 
Patholog 3 % Universitj of Minnesota, Minneapolis Contributors E T Bell, 
MD, Professor of Pathologjs B J Clawson, MD, Professor of Patholog3S 
Hal Downej', D , Professor of Hematology , J S J^IcCartney, Isi D , 
Assistant Professor of Pathologjs J C McKinlev, MD , Professor of Neuro- 
pathology and Neurologic and C J Watson, M D , Instructor m Pathology, 
University of Minnesota, Minneapolis Clotli Price, S 8 , net Pp 627, with 
316 engrawngs, of which 313 are original, and 2 colored plates Philadelphia 
Lea & Febiger, 1930 

This IS a cooperative attempt bi se\ eral pathologists in the same medical school 
“to present the essential facts of pathology to medical students” A special effort 
is made “to bring the structural changes in disease [patliologic anatomy] into 
close relation witli tlie problems of clinical teaching ” The first tweh e chapters, 
all bi the editor except the chapter on the mvcoses bj J S IiIcCartnei, deal 
with general patliologic processes and cover about 272 pages The topics ordmanlj’- 
included under general patholog} are discussed clearly and succmctlj^ mainly from 
the morphologic standpoint Hodgkin’s disease is included under tumors of the 
blood-forming tissues and treated as if there were no question about its nature 
E T Bell also w^rote the chapters on the gemto-unnary systems, the blood vessels 
certain acute infectious diseases, the thymus and lymph nodes, the respiratorj' 
system, the digestive system, the ductless glands and certain diseases caused b}^ 
animal parasites The use of the term Malta fever in place of undulant fever or, 
better perhaps, brucellosis or brucelliasis is unfortunate The chapter on the 
heart is bi B J Clawson, that on the spleen bj C J Watson, that on the 
Iner and gallbladder bj J S McCartney, that on neuropathology by J C 
McKinlej, and that on diseases of the blood by Hal Downey The presentation 
IS clear, orderly and competent The illustrations, all original, are good and 
were chosen wnth discrimination The references to the literature will help the 
student The principles of microbiology and immunology are not considered 
Throughout the book, “pathology” is used commonly as sj 110113 mous with “patho- 
logic anatom 3 ,” and the book s essential^ a concise but thoroughly reliable text 
tor medical students on general and special pathologic anatomy 


Physiologv and Biochemistry of Bacteria Volume II Effects of 
Exviroxmext upox Microorganisms Volume III Effects of Micro- 
organisms UPON Environment Fermentative and Other Changes 
Produced Cloth Pp 575 By R E Buchanan, Ph D , Professor of 
Bacteriology and Bacteriologist of the Iowa Agricultural Experiment Station, 
low'a State College, and Ellis I Fulmer, PhD, Professor of Bioplnsical 
Chemistry, Department of Chemistry, Iowa State College Cloth Price, 
$7 50 per volume Pp 709 Baltimore Williams iSc Wilkms Compan 3 q 1930 


The jocose remark that scientific men should now proceed to take a ^acatlon 
of ten 3 ears to catch up with science and find out what it is all about has its 
serious side The mass of detail that is annually published in practically ever 3 
field of investigation seems at times likely to overw'helm one Fortunately there 
are still workers who are willing and competent to face the task of compiling, 
editing and sifting, and who can organize and make accessible the results of 
thousands of detailed pieces of research Buchanan’s successful accomplishments 
in tills field are w^'cll Imow^n, and tlie second and third volumes of his monumental 
work on the physiolog 5 and biochemistry of bacteria wall be w^elcomed by all 
students of microbiolog 3 There is little to criticize in arrangement or choice 
of material The st 3 de is clear and straightforw'ard The extensive bibliographies 
are wonderfully complete The text is slightly marred by tlie occasional mis- 
printing of proper names, but in general the proofreading is excellent Mto-ether 
these tw'o %olumes will aid the real progress of science 
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Physiology A^D Biochemistry of Bacteria II Effects of Environ- 
ment UPON Micro-Organisms By R E Buchanan, Ph D , Professor of Bacten- 
ologj'^ and Bacteriologist, Iowa Agricultural Experiment Station, Iowa State 
College, and Ellis I Fulmer, Ph D , Professor of Biophysical Chemistry, Depart- 
ment of Chemistrj, Iowa State College Price, cloth, $7 50 Pp 709 Baltimore 
Williams & Wilkins Company, 1930 

Physiology and Biochemistry of Bacteria III Effects of Micro- 
Organisms UPON Environment Fermentative and Other Changes Pro- 
duced Bj R E Buchanan, Ph D , Professor of Bacteriology and Bacteriologist, 
loYva Agricultural ENperiment Station, Iowa State College and Ellis I Fulmer, 
Ph D , Professor of Biophysical Chemistry, Department of Chemistry, Iowa State 
College Price, cloth, §7 50 Pp 575 Baltimore Williams & Wilkins Com- 
pan3’^, 1930 

LABORATORY' MEDICINE A GuIDE FOR STUDENTS AND PRACTITIONERS By 
Daniel Nicholson, M D , Member of the Roj-al College of Physicians, London 
Assistant Professor of Pathologj', Universitj of Manitoba, Assistant in Pathology, 
Winnipeg General Hospital Price, cloth, S6 00, net Pp 437, with 108 engravings 
and 1 colored plate Philadelphia Lea & Febiger, 1930 

A Tent-Book of Pathology Edited by E T Bell, M D , Professor oi 
Pathologj, University of Minnesota, Minneapolis Contributors E T Bell, 
MD, Professor of Pathology, B J ClaYvson, MD, Professor of Pathology, 
Hal Downej', AID, Professor of Hematology, J S McCartney, MD, Assistant 
Professor of Pathologj , J C McKinlej, MD, Professor of Neuropathologj' 
and Neurology, C J Watson, MD, Instructor in Pathology, University of 
Minnesota, Minneapolis Price, cloth, §8 00, net Pp 627, with 316 engravings, 
313 of vhich are original, and 2 colored plates Philadelphia Lea & Febiger, 
1930 

Lane Lectures on Experimental Pharmacology' and Medicine By 
Rudolf Magnus, Late Professor of Pharmacology and Director of the Institute, 
University of Utrecht, Utrecht, Holland Price, paper, §1 , cloth, §1 50 Pp 108, 
Y\ith 42 text figures Stanford Unnersity Press, 1930 

The Antiscurvy Vitamin in Apples By Mary F Bracewell, E Hoyle 
and S S Ziha Medical Research Council Special Report series, no 146 Price, 
9 pence, net Pp 45 London FIis Majesty’s Stationery Office, 1930 

The Electrocardiogram By W H Craib, Medical Research Council 
Special Report Series, no 147 Price, 1 shilling, 3 pence, net Pp 57 London 
His Majesty’s Stationer}' Office, 1930 

Monographs on Experimental Biology Oxidation-Reduction 
P oTENiALS By' L ^Iichaehs, MD, Member of the Rockefeller Institute for 
Medical Research Translated from the German manuscript by Louis B Flexner, 
Jacques Loeb Fellow m Medicine, Johns Hopkins Hospital Price, §3 Pp 197, 
Yvith 16 illustrations Philadelphia J B Lippincott Compan}', 1930 

A System of Bacteriology in Relation to Medicine VII Virus 
Diseases, Bacteriophage Bj the Medical Research Council Price, cloth, 1 
pound, 1 shilling, net London His Majesty’s Stationery Office, 1930 (This 
may be obtained from the British Library of Information, 551 Fifth Avenue, New 
York ) 

Legal Medicine and Toxicology By Ralph W Webster, MD, PhD, 
Late Clinical Professor of Medicine (Medical Jurisprudence), Rush Medical 
College, Unuersitv of Chicago Price, cloth, S8 50 Pp 862, with illustration^ 
Philadelphia W B Saunders Company, 1930 
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and bacteremia of rice disease in 
pigeons 

of nee disease in pigeons, influence of iron 
on 

pernicious action of liver diet on 
pernicious, effect of single massive doses 
of liver extract in 

pernicious etlologic relationship of achv- 
lia gastrica to 




ogv 




piotective effect of splenic transplants 
Sn Bartonella mui 


315 

975 

322 

974 

326 

965 


493 

627 

939 

152 

965 

623 

806 

788 

794 


606 

605 

468 

789 

937 

454 


156 



INDEX TO VOLUME 10 


Anemia — Continued page 

loentgen 952 

splenic phosphatide and cerehroside con- 
tents of spleen and li\er in 492 
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congenital anomaly of lipoid metabolism 434 


multiple malformations in hjpoplastic 
person 612 

neuromuscular changes in amvelia and 
then 1 elation to those of congenital 
clubfoot *395 

lelation of maternal pelvic disease to de- 
formities in new-born 120 
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preliminarv incubation 338 

Antivirus nature of 482 


Antopol V Standardized procedure sug- 
gested for microscopic studies on heart 
with observations on rheumatic hearts *840 


Aorta dissecting aneurjsm of 983 

idiopathic necrosis in media of 613 

nutrient vessels of 470 
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Bee physiologic action of lenom of honey- 
bee 938 

Bellet S Three unusual tjjies of con- 
genital cardiac anomalies 819 

Berg B N Study of islands of Langer- 
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types B C and D 959 


Brain, anatomic changes in neiv-born In- 
fants 633 

atrophy due to pressure 120 
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tricuspid orifice *206 

Bright s Disease See A'ephritis 
Bronchioles, action of histamine on 
bronchioles and pulmonary yessels in 
guinea-pig 605 

Bronchitis epidemic due to type A' pneu- 
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perfused hearts of rabbits 800 
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ciated with amaurotic fanulv idiocv *677 


Ergosterol activated long time feeding 
experiments yyith 2‘'7 

effects of irradiated and nonirradiated 
on artenes ‘>55 
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reactions of IcuKocvtes in 116 

reiinoblastoaii m homologous eyes of 
identic’ 1 twins 144 


Fallopian Tubes adenomycoMS of aid sal- 
pingitis istlimict nodosi >(<6 

pseudotllbe^cll!ou^ salpingitis 4o0 
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cistadenoma of 310 

removal changes in intrahepatic ducts 
following cholecistectomj COS 
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Intranuclear Inclusions See under Cells 



INDEX TO VOLUME 10 


PAGE 

Iodine differentiition of thjroxln iodine 
from inorganic iodine bj membranes of 
living organism 471 

Iodized poppy seed oil effect of intrabron- 


cliial injections of 150 

Iris tubercle from inoculation of iris with 

reference to leticulo-endotlielial cells 79G 

Iron and cell contents of spleen of fetus 

and new-born 120 

colloidal late lesults of intiavenous in- 
jection of 012 

fixation of metal In inflamed areas 801 

influence of inoigamc iron on anemia of 
rice disease in pigeons 005 

modiflcation of JlacCallum s hematoxylin^^ 
method for iron *740 

storage of iron following oial and sub- 
cutaneous administration 401 

Iso-Agglutmins See Agglutinins 
Isohemopsonms 629 

Jacobsen V C Experimental study of ef- 
fect of heat induced bj high fiequencj 
alternating cm rents 172 

Jaffe H L Experimental osteitis flbrosa 107 
Jafte E H Variation in n eight of thjioid 
and frequeiicj of its abnormal enlarge- 
ment in region of Chicago *887 

laundice calcium in serum in 015 

diffusible calcium and proteins of blood 
serum in 015 

leptospiral lelationsliip of yellow feiei of 
western hemispheie to that of Afiica 
and to leptospiral jaundice 313 

sedimentation late of blood in obstiuc- 
tive jaundice 034 

Jaw osteitis of jaw of dental origin 308 

Tohnson W M Giant cells of benign 
giant cell tiimois of bone *197 

Joint bilirubin in effusions of joints 128 

fiactiues healing of 127 

Jordan E P Microbic etiologj of rheu- 
matic feier and aithntis *79 

Josiali Macs Junior Eoundatioii 111 

Jungeblut C V -Attempted chemotlienpj 

111 expeiimental iibies 171 


Kahn reaction See under Sjpbilis 
Kaspei J A Actinomjcosis of heart re- 

poit of case with actinomjcotic emboli *087 


Keilti B A Hole of infection in gingi- 
vitis 819 

Kellogg 1 oundation foi cancer reseaich 111 

Ketosis diabetic hetosis and functional 

leiial insufflciencj 937 

Kidnej adenomas multiple malignant 975 

amjloidosis in cattle 409 

aiteriolar necrosis of 044 

atrophy effect of unllateial nephrectomv 
on senile atropln of 115 

compaiison of method of excretion of 
neutral red and phenol red bj mamma- 
lian kidney 115 

cist, solitarj 400 

decapsulation spontaneous biliteral 982 


diet and tissue giowth response to high 
protein diets and unllateial nephrec- 
tomy during reproduction and lactation 
in rat with reference to kidnej changes 


in mother and offspring 1 
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Eriedlinder hacillus 340 

action of histamine on bronchioles and 
pulmonarv vessels G05 

cancer primary 327 320 Sll 

chemical stimulation of epithelial cells in 047 
collapse experimental measure of 115 

defensive and metabolic appantus of 
lungs anthrax infection in nbbits bv 
yyav of trachea *21o 

fusospirochetal disease of lungs pro- 
duced with cultures fiom tincents 
angina ois 

glanders of lungs simulating pulmonarv 
tuberculosis G22 

hvaline fibrosis of brain lung and supra - 
renals 122 

lymphogranulomatosis of oio 


Lung — Continued pxge 

medication heterogenous leiikocvtes as 
vehicle tor thcripeutic agents 607 

sclerosis of pulmonarj artery and ar- 
terioles (linical pathologic entitv *717 

siderosis > cases yyith reticulo-endo- 
thelial sidirosis *170 

tumors 327 

lupus cell reaction m 464 

Lvmph Xodys oat cell tumors of medias- 
tinal glands G30 

tnherculosis disappearance of scrofuli 473 

tubertiilosis tiiberculotoxic nature ot 
phlyctiiii and other scrofulous muii- 
fest Itiolis 431 


Lymphadtiinis epizootic in guinea-pigs due 
to an (.III ai'sulated mucoid hemolytic 
streptoeoitiis 474 

Lymph ingioiiia of ileiim 33G 

Lymphangitis bacteriology of associitcd 

yyitli liephaiitoid fever 057 

Lymphaiism mvasthenii gravis with status 
lympliatKiis and multiple thymic granu- 
loma IIS 

stilus thynucus in suicides as morpho- 
logical exiircssion of disturbed intern il 
sicretion 140 

Ly iiiphocy It s nut iholisni of leukemic 

lymphocytes S13 

Lymphogr iintloma case of Pel-Ebstem s 

syndrome of tuberculous origin Gio 

in child GIO 

lymphogr iiiulnmitosis of lung o>0 

malignant lympho,.rimilomatosis of bones 94S 
Lvmphoid tissue in exophthalmic goiter 

and so called toxic adenomas 1C3 

Lxmphosircoma yvith involvement of cen- 
tril ncnoiis system Sll 


McCutcheon AI Effect of injury on cel- 
lular pernieihilitv to water G62 

Progicss in characterizing antibodies and 
antibody action 154 

Lelatne phagocytic ability of mouoc'tes 
ind polymorphomiclears 311 

AlcDoyycll ! C Comparison of 4 lines of 
mouse lenkcmi i transmitted bv inocula- 
tion 1G7 

McGrath 51 Etiology of psittacosis 155 


Xli,Grith 55 51 Spoilt ’iieoiis bilatei il 

dec ipsiilation of lidiuys 
aiaduia Foot See 5Ivcetonia 
51 un 1 R Inlnhilion of diphtheria and 


tctinus toxins bv exsteme 33G 

5Ialiria axiin cellular immunitv in 155 

henioglobinun 1 in t 62S 

inoculation sexual ind isexual striins 0>5 

mtracutaneoiis test 020 

therapy of paresis 137 

5Islnutrition See Xutrition 
5Ialta Fcvei See L'ndulant Feier 

5Iannaring 55 H Buchner renaissance in 

imnumology 155 

5lirine D Essential thyroid changes ui 

goiter 104 

Lesions in experimental amebic dvsen- 
ten *04" *531 

5Iarmorstou-Gottesman T Protective ef- 
fect of splenic transplants against Bir- 
toiiclla nuins anemia 15G 

51 in an H 0 Electrical device for grind- 
ing tissue under iseptic control 339 

JIasson P Schwannomas 109 

5Iatheson Foundation 004 

Measles experimental in lahhits 022 

5Ieat cftcit of cxclusiyc meat diet for one 

xtu 114 792 
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ilecKel s Diverticulum See Intestine diver- 
ticulum 

ilcdlcal Pellotvship Board of J<ational Be- 

searcli Council 111 

■\ledlar, E 11 Avian tuberculosis in nor- 
mal and vaccinated rabbits 13C 

lleinicke Test See under Syphilis 
llelanin pigmentation, generalized melano- 
sis 145 

"Melanoma, congenital malignant tumor of 
liver (placental transmission) 031 

transplantable, in mouse 631 


"Melanosis See Melanin, pigmentation 
"Mendel L B Diet and tissue growth , 
response to high protein diets and uni- 
lateral nephrectomy during reproduc- 
tion and lactition in rat with reference 
to kidney changes in mother and off- 


spring *1 

"Meninges, flbroblastoma of, with liyperos- 
tosis and tumor infiltration of base of 
skull 303 

primary diffuse endothelioma of 612 

Aleningioraa in supravital preparations, 

tissue cultures and paraffin sections 143 
Meningitis, antimeningltls serums 138 

caused bv influenza bacillus 806 

meningococcus m Detroit in 1928-1929 961 

new meningococcus-like organism from 171 
parata-phoid-enteritides 472 

tuberculous experimental, in rabbits 617 

Meningococcus new meningococcus-likc 
organism from meningitis 171 

septicemia, chronic 953 

Menstruation cause of noncoagulability of 
menstrual blood 142 

liver glveogen and menstrual cycle 793 

Merkel s Diverticulum See under Intestine 
Mesenterv right paraduodenal hernia and 
isolated haperplastic tuberculous ob- 
struction 121 

Metabolism basal in tumors 488 

basal new method of determination in 
small children 333 

energy, of granulation tissue 330 

Metlijl alcohol structural changes in 
mefhyl-alcohol-ambljopia 799 

guanidine sulphate , response of blood 
guanidine base concentration m normal 
individuals and in patients uith liver 
injury to the ingestion of methyl 
guanidine sulphate 941 

salicvlate poisoning in infancy 489 

Milk bacterial growth inhibitor (lactenin) 

of milk 140 

brucella agglutinins in blood and milk of 
cows 486 

elimination of foreign protein (egg- 
white) in woman s milk 970 

study of certain hemolvtic streptococci of 
beta tvpe in certified milk 314 

"Milles, G Lymphangioma of ileum 336 


Moise T S Diet and tissue growth , 
response to high protein diets and 
unilateral nephrectomy during re- 
production and lactation in rat with 
reference to kidney changes in mother 
and offspring *1 

Monila 40 strains of veast-like fungi from 
sputum 4 J 4 

Monocytes relative phagocytic abilitj of 
monocytes and polvnuclears 341 

"Moon "J H Chrome foci of infection 
produced expenmentally 158 

"Method of producing chronic focal in- 

IGCtlODS *^07 


PAGE 

Moritz A E Interaciriar epithelium of 


thiroid 163 

Morse, P F Pseudotuberculosis of thyroid 160 
Mosquitoes transmission of fowl-pox by 133 
Mucous membranes, lipoidosis of skin and 300 
Mucus antibacterial functions of 807 

Mudd, S Progress in characterizing anti- 
bodies and antibody action 154 

Belatlve phagocytic ability of monocytes 
and polvmorphonuclears 341 

Musple chemical determination of glycogen 
ratio in bundle of His and cardiac 
muscle 615 

generalized amyloidosis of muscular 
svstem. 455 

lactic acid content after death caused by 
experiments with insulin 298 

primary intramuscular hemangioma of 
striated muscle 118 

stnated, primary hemangioma of 332 

Aly asthenia gravis witli status lymphaticus 
and multiple thymic granulomas 118 

Mveetoma madura foot due to mono- 
sponum Opiospermum in native 
American 956 

Mycosis mucor, in swine 481 

Alyeloma plasma-celled, solitary 610 

two cases of myelomatosis 121 

Myocarditis isolated, acute, so-called 639 

paroxysmal tachycardia with myocardial 
lesions 787 

tuberculous 796 

Myocardium, calcification in domestic 
animals 470 

Isolated tuberculosis of 127 

primary amyloidosis 455 

relation of distribution and stnicture of 
coronary arteries to myocardial in- 
farction 458 

Myoma uterine, associated with mtra- 
peritoneal hemorrhage 307 


Nail bed, malignant tumors of 630 

National Institute of Health 111 448 

Kesearcli Council Medical Fellowship 
Board of 111 


Neisseria flavescens n sp from epidemic 
meningitis 171 

Nephrectomy See under Kidney 
Nephritis, glomerular, chronic, with lipoid 

changes 457 

glomerular, pathogenesis of 118 

glomerulonephritis attempts to produce 
in rabbits with peritoneal lysate of 
streptococcus scarlatinae 475 

lipoid nephrosis of unusual duration 946 

occurrence and nature of spontaneous 

arteriosclerosis and nephritis in rabbit 

*697 

skin reactions to filtrates of hemolytic 
streptococci in acute and subacute ne- 
phritis 13® 


Nephrosis See under Kidney 
Nerve acoustic neurofibroma (field survey 
of a family of 5 generations wiUi 
bilateral deafness In 38 members 14 j 
cerebrospinal silver staining of endo- 
neural fibers of 816 


Nervous Svstem, central, accumulation of 
antibodies in 

lymphosarcoma, with involvement of 
penetration of antibodies in 
specific and special inflammations of 
torulosis of 

Neurofibroma bilateral acoustic 

nature of von Becklinghausen s disease 
and tumors associated with it 


967 

811 

152 
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803 

145 
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NcuroBlIi, further moclltlcntlon of del RIo- 
Ilortcpi’s method of stainliiB oH- 


Bodendrofilla 81C 

^cllroR!IoIIn, ependymal embryonic neuro- 
Clloma of pineal filand 4G5 

Xeuroma and carcinoid of yermlform 
appendix 12C 

Xcw-Born See under Jnfint 
MchoUs, B B Clnrnclcrlstlcs of strepto- 
cocci Isolated from rheumatic fc\cr and 
chronic arthritis 170 

Mcmann-PIcK’s disease 111, 013, Of; 

distribution of lipoid In associated ultli 
amaurotic family Idiocy *077 

phosphatide and cerebroside contents of 
Ihcr and spleen In 402 

Mpplc, displacement of left nipple In mitral 
stenosis 793 

sancuineous dlstharcc from, and its re- 
lation to carcinoma 030 

^tltrltion, nature and role of fatty acid 
essential In nutiltlon 007 

>urum r 71 Occiirience and nature of 
spontaneous arteriosclerosis and ne- 
phritis *097 


Obesity, lipomatosis of pancreas in relation 
to 300 

Obituaries 


Bebster, Ralph 'Waldo 292 

Yamafrlna, Katsiisaburo 294 

Oils, purified mineral oils not carclnoRcnlc 189 
Oldenbusch, C Etiology of psittacosis 133 

Olfactory Bulb See under Brain 
OllRodendroslla See ^curoBlIa 
Omentum, absorption and transference of 
particulate material by 79' 

mechanism controlllnp; migration of 791 

Oplsthorclils See under DIstomlasIs 
Optic thalamus, astrocytoma flbrIIIarc of 
rlRht optic thalamus with spinal 
motastascs 031 


Oroya Beyer, effect of x-ray on nodules of 


verruBa peruana 131 

Osmosis and permeability EITccl of Injury 
on cellular permeability to water *002 

Osteitis deformans (Paget) 40S 

fibrosa 121 

fibrosa, experimental. In guinea pigs on 
normal diet Injected with para- 
thormone 107 

fibrosa, generall/ed, with parathyroid 
hyperplasia 011 

of jaw of dental origin 308 

Osteochondroma, medullary , and solid 
teratoma of corpus uteri 403 

Osteogenesis See Bone, growth 
Otanl, S Arteriolar necrosis of Kidney 044 

Ovary , congenital absence of ovaries with 
Infantilism 933 

hllus cells of <tG 3 

struma of XGl 

transplantation 791 

transplantation of dried ovary 110 

tubul ir and solid testicular tumors of 813 

Ovulation time of ovulation as checked by 
recovery of ova from fallopian tubes 003 

B isal cell carcinoma, study of 
830 eases *390 

Oxaluria See 'Under Urine 
Oxidase granules, simplified stain for 130 


Pacchionian Bodies See Arachnoid 
Paeby meningitis Interna hemorrhagica , 
chronic subdural licmatoma In infants 913 


PAGE 

Pain, blood vessels as possible source of 


visceral piin 787 

Palate, niKcd tumors of 433 

Pancrcis, action of pancreatic juice on 
bacteria 475 

annular 439 

cause of death following rapidly total loss 
of pancreatic juice 939 

disease value of blood amylase estima- 
tions In diagnosis of 130 

ciycct of Isol ition of tall of pancreas on 
carbohydrate metabolism 432 

function 790 

lesions In fattened svvlnc 797 

lipomatosis of, ind Us relation to obesity 300 
remov at changes in blood dextrose and 
inorganic phosphates iftcr Intravenous 
injection of paratyphoid B filtrate In 
dcpancrcallvcd dogs 790 

study of Islands of I/angoihans in vivo 100 
Papillomas of choroid plexus 973 

of pulmon iry v live 79S 

Pappenbclmcr, A 111 Subcutaneous nod- 
ules in Infectious arthritis 170 

Paralysis, bulbar following injections of 
cocalno-eplnephrlnc 813 

I’araplcgla In flexion with subacute com- 
bined degeneration of cord 117 

Parasites In blood of wild monkeys of Pan- 
ama 473 

Parathormone, effect on normal and vitamin 
B-deficIont rats 430 

experimental osteitis fibres i In guinea- 
pigs on normal diet Injected with para- 
thormone 107 

Parathyroid bone changes In hyperparathy- 
roidism 795 

cxtrict and calcium, effect of, on calcifi- 
cation and healing in pulmonary tuber- 
culosis 290 

hyperplasia with gcncrall/cd osteitis 
fibrosa 011 

Insufficiency, effects of 430 

Paratyphoid B, changes In blood dextrose 
and inorganic phosphates after Intra- 
venous Injection of paratyphoid B fil- 
trate In dcpancreatlzcd dogs 790 

oral vaccination 028 

proteiis and related organisms In health 
and In miscellaneous Intestinal disor- 
ders of man 902 


Parsons, H T Diet and tissue growth, 
response to high protein diets and uni- 
lateral nephrectomy during reproduc- 
tion and lactation in rat, with refer- 
ence to Kidney changes In both mother 
and offspring '-“I 

Paslcurclla See under Bacteria 
Pathology, comparative, comparable dis- 
eases of man and wild animals as stud- 
ied at Philadelphia Zoological Garden 341 
compaiatlve, six card specimens of com- 
parative significance 340 

Pel-Ebstein syndrome See Lymphogranu- 
loma 

Pelvis diseases relation of maternal pel- 
vic disease to deformities In now-born 120 
Naegele clinical and anatomic descrip- 
tion 302 

Peptone shock and rctlculo-cndothelial sys- 
tem 973 

Periarteritis nodosa diagnosed during life 309 
nodosa ■'33, 122 

Pericarditis, rheumatic, with polypoid for- 
mation *31 

Pericardium, Iso-agglutlnlns in pericardial 
fluid 149 

polypoid formation in *';i 
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Peritoneum adhesions 94S 

PeiH D Piotecthe effect of sidenic 
transplants in albino rats against B ir- 
tonella niiiris inemia loG 

Peispiration See Sweat and Sweat Glinds 
Phagocytosis relatue phagocytic ability of 

monocytes and polynuclears 311 

Phenol in blood in ciirhosis of Iner 471 

Phlyctena tuberculotoxic nature of plilyc- 
tena and other scrofulous manifest i- 
tions 4S1 

Phosphorus in blood and uiine 127 

Pineal Gland ependymal embryonic neuro- 

glioma of 46'> 

ganglioneuroma of 4SS 

juxtapineal tumor SIS 

Pinnei AI Actinomycosis of heait lepoit 

of case yyitli actinomycotic emboli C87 

Pituitaiy Body adenomas, calcification in IIS 
adenoma with gynecom tstia 120 

anterior hypophysis in pregnant and non- 
pregnant states G05 

diseises adiposogenital dystrophy with 
letimtis mental detect and polydactyl- 
ism 114 

epithelial cells of neurohypophysis 94S 

Pituitary Extracts early changes in dogs 

from sterile extiact of hypophysis 449 

Placenta congenital malignant neoplasm of 

liver disseminated thiough placenta 631 
fetal bacteiemia contiibution to study of 
mechanism of Inti i-utenne infection 
and pathogenesis of placentitis 010 

increta C4o 

inflltiatue giowtli of witli ruptuit of 
uteius 954 

tiansmission of foreign pioteins in lab- 
bits 942 

transmission of insulin fiom fetus to 
mother 451 

Plague yirulence immunity and bacteiio 

logical yaiiation in i elation to 803 

Plant A Stiuma of oyaiy 101 

Pleura ascariasis and suiipuiatiyc pleuii 

tis 800 

leiomyosarcoma of 985 

piimary tumors of 147 

Pneumococcus antisenini compaiatne po 
tenev of concentiated and uncoiicen- 
trated antipneumococcus seium 320 

effect of sodium citrate on aiitipiieumo- 
coccus powers of blood 32o 

immunization against 905 

infection changes in humoral actuity oc- 
cuiiing during eailv stages of expeii- 
niental pneumococcus infection 320 

phagocytosis of by yyliole human blood 900 
reactions of rabbits to intracutaneous in- 
yections of 321 900 

tiansformation of pneumococcal types 132 

type I effect of loiite of immuni/ation on 
immunity response to 907 

type epidemic of colds bioncliitis and 
pneumonia due to 9G0 

Pneumoconiosis colloidal theory of silico- 
sis 129 

death from tubeiculosis 2 years aftei first 
exposuie to dust 402 

experimental 312 

reaction of tissues to asbestos fibers yyith 
refeieiice to 4 G 1 

Pneumonia carbon dioxide inhalations in 112 
epidemic due to typo A pneumococci 900 

experimental eaily pulmonary lesions in 
partially Immune alcoholized mice fol- 
loiving inhalation of yirulent pneunio 
cocci 139 

incidence of middle eir infection in al- 
bino rats at diffeient ages 470 


Pneumonia — Continued page 

mitioscopic agglutination test in 973 

iheumatic, Aschoff nodule in 122 

Pneumothorax artificial, etiology of serous 

effusion in 021 

Poliomyelitis acute at A’’ega Baja 475 

experimental studies 157 

heat resistance of yirus of 901 

intradermal immunization of monlieys 
yyith one set of injections of yirus of 138 

pathogenesis of and propagation of virus 
in experimental poliomyelitis 318 

Poly arthritis See Artlii itis 
Polycythemia yera, rate of glycolysis in 112 

Polydactylism in adiposogenital dystrophy 114 

Polymorphonuclears relatne phagocytic abil- 
ity of monocytes and poly inorphonti- 
clears 341 

Polyps intestinal polyposis yyith instance of 
multiple fibroin itoiis polyps 302 

Pons C A Comparatiye study of certain 

metliods for estimation of hemoglobin *238 

Potassium salts effeit of, on cell prolifera- 
tion 950 

Pregnancy anterior hypophysis in pregnant 

and nonpregnint stites 005 

diagnosis by Abchlieim-Zondek test 491 

fluctuation of normal igglutiniiis and pre- 
cipitins in blood of gmidand puerperal 
yyoman 320 

kidney during 614 

outcome of 625 pregnancies folio ying irra- 
diation 450 

Priest B A' Occurrence and nature of 
spontaneous irtenostlerosis and nephri- 
tis 111 rabbit *097 

Prize lohn Phillips memorial piize 111 

Proteins and cilcium diffusible in serum in 

jaundice 015 

elimin ition of foreign protein (egg-yyhite) 
in worn in s milk 970 

foreign fixation at site of infiamniation 941 

foreign jiarenteril denaturization of 909 

foieign placental tiansmission of in rab- 
bits 942 

inimunological specificity of chemically 
altered proteins h ilogcii ited and nitrited 
pioteins 139 

Pseudotubeiculosis See under Tuberculosis 
Psittacosis accident il infection among jier- 

sonnel of Hygienic I iboratory 478 

etiology of 153 

filtrability of yiius in birds 478 

lesearch in 293 

rickettsia-like inclusions in 478 

Pulmonary yahe pipilloma of 798 

Purpura hemoriliagica AYerlhof s disease 799 

Rabies experimental attempted cliemo- 
therapy of 171 

human and labies yaccine eticephaloniy e- 
htis 957 

local neutralization of rabies virus 622 

smallpox during antirabies treatment 141 

Rachitis See Rickets 

Radiotherapy outcome of 025 pregnancies 
folloyying irradiation 450 

Radium cancer from histochemic il clianges 

in 332 

Ratcliffe H Six card specimens of corn- 
par itue significince 340 

Ratner B Identity of animal anaphylaxis 
and liiini in allergy (protein hypersensi- 
tneness) 152 

Raynauds disease experiments relating to 
a variety of HI 

Recurrent Fever See Relapsing feyer 
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X Kccklinchniscn's DisLi<:c See >c\irofibro- 
imtosis 

Beinnnn S P Thiocresol to stimiiHfe 
^vound healinsr lo7 

Relapsinp fever mture of irannmtt' m 62S 

Respiration plnsioiojrv, effect of lessened 
respirators resenc on tilood and cir- 
culation lid 

Respirators tract b ictena of of albino rats 

deprived of vitamin A PdS 

Beticulo-Eiidotlielial Ssstcm actisits of in 

anaplis lactic siiocK ''Tt 

aleuRemic, reticulosis '*41 

and patliojencsis of bacterial endocarditis Ifio 
and peptone slioeK '1T'> 

complement m relation to t>dO 

functional icH of ^44 

influcnciiv susceptibilitv of mice to Spiro- 
chaeta paliiiiarum infections bs block- 
ing reticulo-endotlielial sscfeni SOI 

role of in immunits 1>S 

siderosis 2 cases *17*1 

svstemic reticulosis 404 

tubercle from inoculation of iris ssitli ref- 
erence to reticulo-cndotliclial cells 7*10 

vital storage in connective tissue in local 
active hs-pereniia and inflammation 7*17 

Reticulum a new method of demonstration ?lt) 
histogenesis and deselopment of its ssidc- 
spread occurrence in adult organism IflS 

new method of staining flol 

Retinitis in adiposogenital dsstrophv 114 

Retinoblastoma in homologous eves of ideii- 
ticil tssins 144 

Rheumatic Fever, Aschoff nodule in rh-'u- 
matic pneumonia Idd 

diaractenstics of strep>ococci isolated from 170 
histologic studies on Asclioff bod\ 170 

involvement of coronan arteries in 3hd 

microbic etiologv of *70 

Rheumatism rheumatic pericarditis with 
polvpoid formations *">1 

standardized procedure suggested for mi- 
croscopic studies on heart with obser- 
vations on rheumatic hearts *S40 

Rhinosporidium seeberi report of third Xorth 
American case 135 

Richter AI X Comparison of four lines of 
mouse leukemia transmitted hi inocula- 
tion lt)7 

Rickets antirachitic effect of winter sun- 
shine through Celoglass 7SS 

antirachitic value of winter sunlight in 
latitude of 42° 21' 7SS 

Rickettsia prowazeki relation of organism 
in tunica vaginalis of animals inocu- 
lated wath "SfeMcan tvphus to Rickettsia 
prowazeki and to causative agent of 
dial disease 132 

Rinehart J F Histogenesis and develoj)- 
ment of reaculuni 16S 

Ritchie G Argen.aCin tumors of snail in- 
testine *S33 

Robertson S H Coal pigmentation of liver 
with cirrhosis 3>7 

Rockefeller Institute announces promotions 292 
Rockv aiountam spotted fever viahilitv of 
organism of when frozen hts 

varus behavior in white rat and mouse 136 

Roentgen Rav anemia *132 

effect on adrenal glands 606 

effect On nodules of verruga peruana 131 

traumatic inflammation influenced bv 46S 

Roffo reaction ' 147 

Rosenthal S R Sclerosis of nuhiionarv 

anerv and arterioles *717 


Sacks B ‘'tand irdized procedure suggested 
for micro'-cojiic studies on hearts with 
obsen itions on rheumatic hearts *S40 

Sain in glands involvement m generalized 
milan tu);t’-culosis SOS 

Salmonella Se-> under Bacteria 
Salpingitis Sti. under Fallopian Tubes 
Salt See Sodium chloride 
Sarcoma cvtologic observations of a Lums- 
den ra, ^irtomi m vitro 145 

of thvroid *524 60S 

of vagina 327 

repeated oci urrence of sarcoma in colnnv 
of chiekiiis 146 

Rous sarcoma \o 1 influence of mode of 
evtraeaon on potenev of filtrates 976 

svs'eniie ■'ii^ioplistie sarcoma in spleen 
liver and bone marrow 4G*> 

Sarcospondiosjs of litart 94S 

Scalp gold threads n ( golden hair ) S16 

Scarlet fever leukocvtosis in in relation- 
ship to serum t'eatment and complica- 
tions 316 

sircptococti irom 964 

streptococci resistance of to action of 
baefenophagt 314 

titrat’on of scarlatinal antitoxin in white 
pigs *16S 

toxin puriflcation and concentration of 4S4 
Schick Test See under Diphtheria 
Schneider M Comparative studv of cer- 
tain me'liods for estimation of hemo- 
globin *23S 

Scbwannom'>s spontaneous ’>nd experi- 
mental 169 

Sclerosis n ultiple pathogenc'is of 2*'" 

Scrofula See Lvmph Nodes, tuberculosis 
Searles H H Chronic thvroiditis 361 

Semerak C B Experimental lesions of 
brain trom carbon monoxide *h23 

Seminal vesicles, isolated amvloidosis of 470 
Senisroth K Pathogenesis of bacterial 
endocarditis 169 *S69 

Serodisgnos's complement fixation with 

fitr-’ble viruses 623 

electric charge in its relation to com- 
plement fixation 623 

quantitative complement-fixation technic *172 
Serum action of serum on fibrins of v-<rious 

species 12S 

mode of action of viricidil serum 625 

toxicit' ot human serum for gannea-pig 
IS aflected bv absarjition of agglutinins 140 
Sex eflect of experimental hvpertlivToidism 

on sexual fimction 2*18 

male sex hormone - 763 

Shapiro P F Lipoid nephrosis 131 

Patliogenesis of malignant nepliroscler- 
osis 982 

Trvmcus solitanus pulmonalis rare tvpe 
of congenitil cardiac anomalv *b71 

Sliock distribution of blood m 114 

Shor B R Acute ulcerations of stomach 

m children 636 

Sicklemia ''ce Blood cells 
Siderosis pulmonarv 2 cases with reticulo- 
endothelial siderosis *179 

Silicosis See Pneumoconiosis 
Silver Staining See under Stain 
Siraard C Schwannomas 166 

Skin atrophv of foot followed bv cancer 331 
attempts at infection bv rubbing infec- 
tious agents into intact and super- 
fit lallv t'aumatized s^hj 4S2 
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blood supply, is locil visodilatition after 
different tissue Injuries referable to 
single cause? 11^ 

cultures of buiiian skin 793 

diseases, water metabolism in 943 

lipoidosis of skin and mucous membranes 300 

reactions See also Anaplnlaxis and 
Allergj 

reactions local skin reactiritv to various 


bacterial filtrates 965 

reactions produced bv antiliuman serum 322 
significance of skin in salt and water 
metabolism 973 

tiansplants tuberculo-allergy in 623 

Slye, 51 Intracranial neoplasms in lower 

animals 339 

Smallpox, allergic reactions in vaccinia- 

immune rabbits 971 

and vaccmia , pathologic histology *241 

cultivation of vaccinia iirus 963 

during antirabies treatment 141 

generalization of vaccine virus 136 

skin test for susceptibility to 323 

study of vaccinal Immunita in rabbits bj 
means of in vitro methods 974 

vaccination, antivaccmial scrum SOS 

vaccination, encephalitis following See 
under Encephalitis 

vaccination, lesions of fowl-pox and 
vaccinia 472 

vaccinition, specific antibody absorption 
by viruses of vaccinia and herpes SOS 

vaccine recovery of vaccine virus after 
neutralization with Immune serum 139 

vaccine, selection of heat-resistant strain 
of vaccine virus (rabbit testicular) 135 

vaccine, survival of vaccine virus sepa- 
rated from living host cells bj collo- 
dion membranes 132 

Smith, A H Diet and tissue growth. 


response to high protein diets and uni- 
lateral nephrectomy during reproduc- 
tion and lactation in rat with partic- 
ular reference to kidney changes in 
mother and offspring *1 

Smith L W Certain so-called sarcomas 

of thyroid *52 1 

Sobotka, H Distribution of lipoid in case 
of Niemann-Pick s disease associated 
with amaurotic family idiocv *667 

Societies , Seventh International Congress 

of Sledlcal History 293 

SociETV TRvasAcrioas 

American Association of Pathologists and 
Bacteriologists 152 

Chicago Pathological Society 151 336, 979 

New York Pathological Society 636 

Pathological Society of Philadelphia 

493, SIS 

Sodium chloride significance of skin in 
salt and water metabolism 793 

citrate effect on antipneumococcus 
powers of blood 323 

Spider bite CIS 

Spinal Cord coccidioidal granuloma of fil'* 

neuromuscular changes in amvelia and 
their relation to those in congenital 
clubfoot *395 

paraplegia in flexion with subacute com- 
bined degeneration of cord 117 

Spine cartilaginous nodules of interverte- 
bral disks 124 

echinococcus cast of vertebral column 7^3 

fracture of second cervical vertebra 077 

giant cell tumors of GOS 

spinal metastases of astrocjtoma flbril- 
lare 631 

water content of intervertebral disks 616 

Spirochaeta cimiculi ocular infection of 

1 abbit with S04 


Spirochaeta — Continued page 


galllnarum, influencing the susceptibility 
of mice to Spirochaeta gailinaium in- 
fections by blocking the reticulo-endo- 
thellal system 805 

sllver-starcli-gelatin method foi demon- 
strations of splrochaetes in single tissue 
sections 150 

Spleen, alterations in volume of normal 

spleen and their significance 301 

blood content of 462 

cell contents and iron in fetus and new- 
born 126 

changes m subacute bacterial endocar- 
ditis *402 

enlargements chronic classification of 30S 
nodular fibrosis associated with fllarla 
loa OOS 

phosphatide and cerebroside contents of 
liver and spleen in Gaucher s disease 
of children, in Niemann s-Pick’s dis- 
ease and normaliy 492 

role of, in production of antibodies 809 

spontaneous rupture of normal spleen 610 

sjstematic classification of splenic path 
ologv 166 

sjstemic angioplastic sarcoma in spleen, 
liver and bone marrow 469 

transplants protective effect of, in albino 
rats against Bartonella niurls anemia 156 
Splenectomv, formation of colorless form 

of hemoglobin after 311 

influence on trjpanosomiasis in dogs 629 

Splenomegaly, eosinophilla in 302 

hemoljtic with paroxjsmal hemoglobin- 
uria 299 

tuberculous 799 

Sputum, autolisate of 964 

fortv strains of j east-like fungi from 474 

Stadnichenko A 5Iultlple pulmonaiv 
abscesses 340 

Stains and Staining, further modification 
of del Rlo-Hortega’s method of stain- 
ing oligodendroglla 816 

intravltam staining 121 

modification of MacCallum’s hematoxjlin 
method for iron *740 

new method of staining reticulum 636 

preservation of supravital staining in 
paraffin sections 817 

silver impregnation of gliomas wltli 
Davenport s method 9S2 

Sliver staining of endoneural fibers of 
cerebrospinal nerves 816 

silver-starcli-gelatin method for demon- 
stration of splrochaetes in single tissue 
seetions 150 

simplified stain for oxidase granules 150 

vital studies on 335 OOS, 009 

Stainsby 55 J Characteristics of strepto 
cocci isolated from cases of rheumatic 
fever and chronic arthritis 170 

Staphylococci, food poisoning bv 802 

production of staphvlococcal toxin 318 

Status Lyraphatlcus See Eymphatlsni 
Steinberg B Skin reactions to soluble 
toxic substance of colon bacillus 152 

Stokes memorial tablet 448 

Stomach actinomycosis, primary 319 

cancer, gas secretion in 320 

circumscribed lipoid deposits in mucosa 
of 467 

comparative histologv of gastric mucosa 125 
inflammation , experimental acute alco- 
holic gastritis 792 

secretion acid-base composition of gas- 
tric juice during secretorj cjcle 310 

ulcer, serologie and etiologic specificity 
of alpha streptococcus of 319 

ulcerations, acute in children 636 

Stone F Cjtochrome of bacteria 155 



rx\DEX 7 0 VOLUME 10 


VKcr 

Streptococci char.ittciisllcs of streptococci 
isoHtctl from rhoiimnllc fc\ci mtl 
chronic Infectious arthritis 170 

concentration of nnllstreptococcus scrum 325 

cpldcmicus (D.i^is) cows Infected with C20 

tplrootlc hniphadcnltls In pulnci-plps 
due to an encapsulated mucoid hemo- 
htlc streptococcus 471 

from scarlet feaer 9Gt 

hemohtlc, immunlts to 625 

hemolvtlc, of beta tvpc In certified mllK 311 

henioUtlcus, scnrlatlnotoxlc properties of 
hemobtic streptococci from cases of 
angina 182 

reslslcnco of scarlet fever streptococci to 
action of hactcrlophapc 311 

scarlatinnc, attempts to produce acute 
glomerulonephritis with peritoneal 
Ijsato of streptococcus scarlitlnac 475 

serologic and etlologlc spcclflcltj of 
alpha streptococcus of gastric ulcer 319 

serologic speciflcita of streptococci haalng 
effective localizing power ns Isolated In 


aarious diseases of man 321 

skin reactions to nitrates of hcmoUtIc 
streptococci in acute and subacute 
nephritis 13S 

Stroma, reaction to carcinoma 330 

Struma See under Tlnrold 
Strumla 31 Tilood morphologj In Ump- 
hatlc leukemia of mice SIS 

Progress In characterizing antibodies 
and antibodv action 154 

Pelatbc phagocTtIc abllltj' of monocjtes 
and poUmorphomicIears 341 

Transmission of Ijmphold leukemia of 
mice SIS 

Submaarlllarr virus, catoplasmic inclusions 
produced bj 95C 

Sugar in Blood , Urine '^ee under Blood , 
Urine 

Simlight, antirachitic effect of winter sun- 
shine through Ccloglass 7S8 

antirachitic value of winter sunlight in 
latitude of 42° 21' 7SS 

Suprarenals, Addison's disease associated 
wath congenital absence of *3S 

anencephaly and hapoplasla of 953 

cortev atrophj xVddison’s disease with 
selective destruction of *499 

cortical insufficiency of 941 

effects of \-rajs on 6015 

hj aline flbrosis of brain, lung and 122 

suprarenal virilism 330 

tumor with fatal hypoglycemia 789 

Sweany H C Alultiple pulmonary 
abscesses 340 

Sweat and sweat glands, composition of 
human sweat 127 

Symbiosis, isolation cultivation and classi- 
cation of so called intracellular ‘ sym- 
biont” or 'Bickettsia" of Periplaneta 
amencana 131 

Syncytloma malignum, diagnosis of chorlo- 
epithelioma bv Aschheim-Zondek test 491 
evtratesticular chorioneplthelioma with 
gynekomastia 813 

Syphilis, antigen derived from blood serum 972 
antigens for precipitation test for 972 

cholesterol and ergosterol in fixation test 
for 140 

controlled flocculation test m 491 

experimental of rabbits 9G3 

in Negroes in Mississippi 803 

Kahn reaction in experimental syphilis in 
rabbits 628 

Meinicke test for 150 

optimum quantitative relation between 
antigen and serum in precipitation re- 
action in 973 


Svphllls — Continued pace 

relation between concentration of lipoids 
in antigen and its sensitiveness In pre- 
cipitation reaction with svpliilitc serum 
globulins 972 

scrodlagnosis influence of complement on 
sensitiveness of complement-fixation 
tests for svphllls 807 

treponematosl-, in Yucatan 956 

Svringom,,ph ' and ssringobulbia multiple 
tumors of brain in case of S3S 


Tabes dorsalis malaria therapv of 137 

T.achvcardla piroxjsmal with nivocardial 

lesions 7S7 

Talliaferro h G Cellular immiinitv in 

acquired avian malaria 155 

Talliaferro B II Cellular imnumitv in 

acquired avian malaria 155 

Tar lesions bv intravenous route 487 

relative potenev of carcinogenic tars and 
oils 329 

experiments on carcinogenlcitv of sjn- 
Ihctic tars and their fractions 4S7 


Teeth lacunar resorption of uncalcifieU 
dentine 4GS 

Temperature peripheral surface temperature 

in arthritis 113 

response of plasma water and electroljtes 
to elevation of 940 

Teratoma, histogenv of 148 

solid and medullary osteochondroma of 
corpus uteri 405 

Testicles aggregation of special cell in male 
genitals of animals 465 

allergic testis reaction in gumea-pigs with 
coccidioidal granuloma 322 

experimental cryptorchidism of pigs 943 

hjalme bodies in 126 

Influence of cryptorchidism and castra- 
tion on bodv weight, fat deposition, 
sexual and endocrine organs of male 
rats 943 

physiologic effect of nonliving testis grafts 607 
Tetanus, inhibition of diphtheria and 
tetanus toxins by evsteme 336 

Tetany paratbyreopnal lasting 1 year, 

necropsy 1119 

Thallium poisoning, experimental, lesions in 
nervous svstem in 490 

Thiocresol to stimulate healing of wounds 157 

Thompson, R Experimental studies in 

polioniyeUtis 157 

Thorax, air in blood following contusion of 977 
primarj malignant tumors 630 

wounds in relation to tuberculosis 479 

Thrombo-angutis, sinnlantj of thrombo- 
angiitis obliterans and endemic ergo- 
tism 789 

obliterans (Buerger) 790 

Thrombosis, Increased frequency of 454 

multiple arterial 636 

thrombi and tumors of heart 309 

Thymus and thyroid in experimental hyper- 
thyroidism 116 

cancer, primary 333 

Dubois’ sequestra of of nonsj philitic 
origan 945 

granuloma, mvasthenia grans with status 
lymphaticus and multiple thvmic granu- 
lomas 118 


Thyroid adenomas, blood vessel mvasion in 163 


amyloidosis of 459 

and thymus m experimental hvperthv- 
roidism IIG 

cancer skeletal metastases in 163 

changes m goiter 164 



lADEX TO I'OLhME 10 


Thyroid — Continued p \ge 

chronic thyroiditis IGl 

histologic study of 159 

Inperthyroidisni , effect on seyml func- 
tion 29S 

inter-icimr epithelium of 163 

malignint mixed tumor with skeletal 
muscle fibers 339 

metastasis in bone 610 

pseudotuberculosis of 160 

sarcoma of *524 60S 

struma of oyary 161 

yariation in lyeight of, and frequency of 
its abnormal enlargement in region of 
Chicago *887 


Thyroxin, fate of, m treatment of nephrosis 453 
iodine and inorganic iodine differentia- 
tion by membranes of hung organism 471 
Tissue cultures action of a citotoxic anti- 
serum on tissue cultures 141 

cultures, bacteriophage in 129 

cultures specific cytotoxic action of tu- 
berculin on tissue culture 154 

cultures yirus III in 621 

electrical deyice for grinding tissue under 
aseptic conditions 339 


energy metabolism of granulation tissue 330 
growth and diet, response to high pro- 
tein diets and unilateral nephrectomy 
during reproduction and lactation in 
rat with reference to kidnej changes 


in mother and offspiing *1 

local effect of injection of gases into 
subcutaneous tissues 454 

metabolism, respiratory quotient of nor- 
mal and diabetic tissue 607 

plijsiology of cellular respiration in rela- 
tion to new histologic obseryations on 
leukocites and heart muscle 466 

Tobacco and tobacco smoke as factors m 

cancer 489 

Tonsils incidence of bacteria in 400 tonsil 

cultures *’58 

iibriotlinx tonsillaris Tv sp , organism of 
actmomyces-like tonsillar granules 474 

Torulosis of central neryous svsteni 803 

Trachoma is yirus of trachoma flltrable’ 480 

Transplantation comparison of autotrans- 
plantation honioiotransplantation and 
lieterotransplantatiou of blood clots *224 

Trauma peculiar growth on cranium from 799 
traumatic inflammation influenced by 
x-ravs 468 

Trichomonas yaginalis 472 

Trypanosome septicemia, blood changes 
during 

Trypanosomiasis blood chemistn of acute 

trypanosome infection SOI 

influence of splenectomy on in dogs 629 

Tubercle bacilli antigens in sjnthetic 

medium for 483 

attempt to grow in gross tissues 617 

culture of from urine 963 

demonstration in surgical tuberculosis 492 

differentiating bonne and human tubercle 
bj intracutaneous injection in rabbits 817 
effect of, lipoids on tuberculin reactions 153 

flltrable forms of 806 

Holm s method of culture of 635 

influence of surface tension on growth of 802 
influence of unsatiirated fatty acids on 
yirulence of 802 

method for detecting sparseli distributed 
tubercle *110 

permeability of intestines in guinea-pigs 
for yiriilent tubercle bacilli and for 
bacilli in BCG yaecine 810 

reactions of tissues to lipoid fractions of 
tubercle bacillus strain H37 GIS 

saponified Immunization with SIO 


PAGE 


Tuberculin cliemic il composition of active 
principle 624 

mtrarenal arterial tuberculin injections in 
normal and tuberculous monkeys, goats 
and swine 807 

reaction effect of tubercle bacillus lipoids 
on 153 

specific cytotoxic action on tissue culture 154 

speciflcness of sensitixeness (tuberculin 
tape) to egg protein 483 

titration of diagnostic tuberculin 143 


Tuberculosis after-results of gassing and 

gunshot wounds of thorax in relation to 479 
and malignancy, statistical studv of coin- 
cidence of 327 

ai lan in normal and a accinated rabbits 15b 
BCG experiments in guinea pigs on airu- 
lence of BCG 136 

BCG immunization at Lubeck 975 

BCG inoculations in Amsterdam results 
of 810 

BCG prophylactic immunization of apes 
with BCG and Schroder s aaccine 141 

BCG resistance of guinea pigs yaccin- 
ated aaith 971 

BCG yaccination , attempts to alter course 
of spontaneous tuberculosis in rhesus 
niacacus ba prophj lactic yaccination 
with BCG 141 

calcification of tubercles by means of ir- 
radiated ergosterol 956 

calcium in experimental tuberculosis 479 

course of human tuberculous infection 805 

experimental bj intracerebral inoculation 802 

experimental eltcct of rachitic diets on 296 

experimental sensitization in 624 

flltrable yirus in 964 

immunization with saponified tubercle 
bacilli 810 

in school children 311 473 


infection susceptibilita of hamster (Chi- 
nese field mouse) to 312 

mtestinal comparatiye radiographic and 
anatomical studies 437 

mechanism of immunitj in rats 810 

niiliarv iniolvement of salivary glands 
in 806 

modified Schilling and Ariietli blood dif- 
ferential counts in 335 

morpliologv and genesis of tuberculous 
earh infiltration 96 > 


of mjccardium isolated 127 

oxalaturia and increased urinarj excretion 
of oxalic acid in 129 

precipitation reaction for 810 

pseudotiiberculosis of tlnroid 160 

pulmonan blood calcium content in 310 

puluionan, changes in finger nails in 45b 

pulmonan cholesterol content of blood 
serum in 471 

pulmonary diffusibilitv of calcium in 
bronichal asthma and in 310 

pulmonan effect of paratln roid extract 
and calcium upon calcification and 
healing in 290 

serodiagnosis , inliibitiye reaction of Caul- 
feild 623 

spontaneous in guinea-pigs 318 

surgical demonstration of tubercle bacilli 
in 492 

tubeicle from inoculation of ins with 
reference to reticulo-endothelial cells 796 
tuberculo allergy in skin transplants 623 

tuberculous mv ocarditis 796 

universal sclerosing tuberculous large cell 
hyperjilasia 804 

Tularemia in sheep in nature 135 


Tumors, argentaffin tumors of small intes- 
tine report of 4 cases, 1 with metas- 
tases *853 

basal metabolism in 488 

cells affinitv of for lead 146 



IK'D EX TO T'OLUME ]0 


Tumois — Contimied pacf 

cjtolosj, studies of 

dovelopmcnt niul so\ i'll 

cinbi^ oiiic, of Iher contnliiiiiK strlited 
muscle 

Rimt cell, of spine jjuS 

Riant cell, so-cillcd leciureut ”„8 

Rlint colls of boniRn Riant cell tumors of _ 
bone *11' 

bclcroReneotis neoplistlc Implantation fit- 
induction of, uitli cnbon dioxide snow ’i7(> 
intracranial neoplasms in lowci nnimils 
intracram il rapid di.iRiiosIs bt supra- 
vital studj 
3 U\tapincal 

inaliRnant mixed tumoi of tbvioid with 
skeletal nuisUc fibers 
multiple maliRii.int neoplasms 
iiiulliplo of brain with avrinuonneUa ind 
sj rinRobiilbia 

oaf-cell tumors of mcdia'-tinal Rlnnds 
of adienal Riand with f ital lijpoRlvttiiil i 
of brain amonR rilipinos 
of brain with sudden onset of svmptoms 
of carotid bodv 
of cauda equina 
of cecum in inociilitcd mouse 
of heart ind thrombi 
of lunR 

of palate mixed 
of pleura, primarj 
primal V maliRiiant tiioi icic tumois 
production of Rcuoral picdlsposKiou to 
production of tumois bv blood of tumor 
animals 

rcRistrj, report of 

spontaneous and cxpcumcntal scliw inno- 
mas 

value of iiiallt,n.in( V Index in pioRnosis 
of tumors 

Twins retlnobl istonw in liomolo„ous ejes 
of identical twins 

Tjplioid agRltitlnatlon of tvphoid b.icilli in 
serums of patients liavlUR uiu elated 
infections 

bacillus ammonium sulpliatc iircclpitatlon 
of toxic substances ot baeillus tvpliosus 32 i 
cutaneous reactions wltli culture flUiatcs 
of colon tvphoid tjpc 
oral vaccination 

vvater-boinc typbokl-liko epidemic caused 
bj' bacillus proteus 

Tiplnis, endemic, of soutlicastein United 
States 

experimental 

experimental fiaiismisslon of endemic 
tjpbus of soutlieastciii Atlniitlc stitcs 
bv body louse 

relation of orRanism in tunic i v iRinalis of 
animals inoculated w itli Jloxlcan tv pUus 
to Rickettsia ])row arekl and to c uisa- 
tivc aRent of tint disease 132 

two V 11 uses in endemic tvpbus 473 

Ultraviolet liRbt influence of nUr.molct 
radiition on weiRbt of adult labbits, 
normal and syphilitic 012 

irradiation of blood in vitro 913 

Lmbilical cord varix of GOS 

oxvgen relationships of umbilical cord 
blood at bath 

Umbilicus, endonietriomy oma of 

Undulant fever, intradermal reaction in 
diagnosis of human briicelliasis 
Ureter cancer prim irj 

Urethra, congenital stenosis of posterior 
urethra 307 

Urethritis, herpetic, case of 022 

Urine, composition of crystalline proteins 
from ,,35 

culture of tuhcrcie bacilli fiom 9 Gt 

cystm m gjj 


131 

IfiS 

SIS 

3 to 
031 

i3S 
030 
7 S') 
317 
ir>s 
120 
lit 
430 
300 
{27 

rr, 

1 17 

oto 

3{ 

117 

l ')0 

ICO 

812 

141 


072 


320 

G2S 

137 

G20 

GIO 


478 


010 

*879 

137 

120 


Uiiiie — Conllmicd 1 

oxalalurla and increased urinarv excre- 
tion of oxalic acid in Uiiierculosis 
pliospliorns 111 blood and urine 
spcrlfic gravity ns test of lennl funiUon 
sugar normal, in cysloscoplc cxammalious 
iirorubin, new plRuicnt of urine 
Uronibln, new pigment of urine 
Uterus, aculc s leciil ition of 

anaplij lactic reaction of isolated iiteiiis 
of rit 
casts 

voivical erosions, blstoloplc dlaRnosls of 
liomniiRioma of 

livditlform mole, dl ignosls liy Ascliliciin- 
Kondek test 
inf 11 ition of 

inlinpci itoncal licmmrliago issociatcd 
wltli myoma of 

imicos 1 exiicrimenl il transjd intalion of 
niptiire infiltrative Riowtli of )ilncentn 
Wltli 

solid teratoma iiid mcdiilluj ostcoclioii- 
diomi o( (01 pus uteri 
squamous cpltheliiim in hyperplastic endo- 
metrial glands 

stenosis and occliislnii of Internal uterine 
os 

volvnlus of uterine adnexa 

Vaccination, cmciiliallUs following See 
under l^ni c|)l) ilitis 
ora! in typlioid iiid p iratv])liolil 
1 acciiila Sec Cow pox, ‘sinpllpox, vacilna- 
tlon 

laRliia, priman cniieer follow inp ItnUlwiii 
reconstruction oper ition for congenital 
absence of vagina 
sarcoma of 

V 111 den Rcrgli reaction, now interpreta* 
lion of 

Varix of nmblllcnl cord 
Visodilatation is loci] vasodilatation after 
difierent tissue injuries referable to 
single cuisc 

A tins, cliondroblnstoma growing in veins 
Vena cava suiicrior, complete situs Inversus 
ot 

A ciioni eficct of irradiation on cobra venom 
and antivcniii 

of lioncvbcc plivsiologic aetion of 
pliysIoloRlc action of rattlcbiinko venom 
spcclficitv of active immunltv against 
sn lilt venoms 

Acrriiga peivmna See Oroya Fever 
A'crtcbrn Sec Spine 
A'^lbiiotlinx Sec under FimRl 
Aiostcrol, Irradiated See Lrgosttrol 
A'’irillsm, suprarenal 

A'inis disease, comparison of inlranutleai 
inclusions produced by herpetic vims 
and by virus III m i.abbits 
III in tissue cultures 

ATtamln A and carotcncy anti-infective 
action of caiotcnc 
A, a test for kolpokci atoso 
A-avltaniinosis in cliicKens 
A, bictcria of uppei respiratory tract uid 
middle cai of albino rats dcinived of 
B influence 011 Inamflon aiiomia and 
bactcricmia of rice disease in pigeons 
deficiency in causation ot cancer 
A’'oivvald A T FlYcct of tubercle bacillus 
lipoids on tuberculin reaction 


AGn 

120 

127 

914 

037 

311 

311 
017 

074 

300 

G14 

312 

101 

OIS 

307 

lie 

0 -,! 

4G5 

Gl! 

122 

017 


028 


G20 

327 

SIO 

G03 


Hi 

110 

15C 

071 

033 

472 

G2G 


330 


*2 > 
021 

701 

014 

042 

958 

GOO 

333 

151 


Ward Burdick reseucli gold medal 004 

Warren S Blood v esscl inv ision in adeno- 
11 ns of tlivroid 7 (>> 



WDEX TO VOLUME 10 


P\GE 


atei borne t\plioitl-Uke epidemic ciiised 
bi bncilliis proteus n? 

iiietibolisni in skin diseises 94o 

metabolism significance of skin in salt 
water metabolism 79*! 

eight influence of ultra-nolet radiation 
on of normal and saphilitic rabbits 942 

^^ell A Silver impregnation of gliomas 

nitli Davenports method 9S2 

\^eils Disease See imder Jaundice 
eller C A Khinosporidium seeberi 
report of third Aorth American case 155 

M ells H G Addison s disease with selec- 
tne destruction of suprarenal cortex 


( suprarenal cortev atrophj ) *499 

Intracranial neoplasms in lower animals 339 
M eilhof s Disease See Purpura hemorrhagica 
VI illia, genus VV illia 803 

VV olpaw B J Effect of certain toxic sub- 
stances in bacterial cultures on move- 
ment of intestines , production and ac- 
tion of toxic substances of bacillus 
disenteriae (Shiga-Kruse) *407 

Wounds produced bj paring knife 335 


W’ounds — Continued p\ge 

use of thiocresol to stimulate uound heal- 
ing 157 

Mtal reactions of b3o 

Xerophthalmia m mice, experimental pro- 
duction 452 

Yeast-like fungi localized infection caused 
by 962 

Vellon fever, a filtrable virus disease *589 
experimental chemistrj and metabolism 
in Slacacus rhesus monkejs 938 

intranuclear inclusions in 471 

location of virus In infected mosquitoes 
and possibility of hereditarj trans- 
mission 471 

relationship of yellow fever of western 
hemisphere to that of Africa and to 
leptospiral jaundice 313 

Zeek P Juvenile arteriosclerosis *417 

Zimmerman H 51 Infarcts of liver and 

mechanism of their production *66 




